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Executive Summary 

Increasing community concern about farm animal welfare has highlighted a need for a valid 
method of on-site welfare assessment. For a welfare monitoring system to be effective and 
acceptable by all key stakeholders (including industry, government, science, farmers, 
veterinarians, educators, and animal welfare groups), it must be able to measure broadly-
accepted welfare indices in a way that is practical, reliable and repeatable. A number of 
livestock welfare monitoring schemes have been developed, both in Australia and abroad, 
across a range of livestock industries (Barnett and Hemsworth, 2009) and while these 
welfare assessment tools have undeniable merit on farm, they may require some 
adaptation if they are to be useful in accurately assessing welfare in a research setting.  

This project developed and evaluated an assessment tool to monitor and benchmark the 
welfare of animals in the husbandry and housing systems under study in Pork CRC-funded 
projects. Christina Ng, an AWSC Masters Student, completed a comprehensive literature 
review of current animal welfare assessment tools. She identified and examined the 
feasibility of welfare indices for inclusion in questionnaires which were used to assess the 
welfare of gestating and lactating sows (and piglets) in research settings. The animal and 
resource-based welfare criteria (9 animal-based and 14 resource-based) were selected 
according to existing validations as well as the reliability and feasibility of the methods. 
The final animal-based indices were fear of humans, body condition score (BCS), bursitis, 
lameness, skin injury scores, stereotypies, panting, manure on body and play behaviour. 
The resource-based indices used were ventilation, housing type, water supply, age of 
weaning, castration, ammonia level, mortality, morbidity, cleaning routine, tail docking, 
teeth clipping/grinding, bedding, environmental temperature, floor type, environmental 
enrichment, and space allowance. The feasibility of the identified indices was examined at 
two locations where Animal Welfare Science Centre research projects were being 
conducted.  This feasibility testing indicated that the indices were appropriate for 
research settings and demonstrated the importance of using a valid and standardized 
method of assessment.  

After further refinement and standardization, these welfare indices were used to develop 
questionnaires to assess the welfare of research sows and their piglets with the aim of 
providing an assessment protocol to identify welfare risks associated with developing Pork 
CRC husbandry and housing systems. The developed animal welfare monitoring protocol for 
sows and piglets in research settings was distributed to several investigators of current 
animal-based research projects examining new husbandry and housing developments for 
gestating and lactating sows with their litters. Feedback from the investigators generally 
indicated that the questionnaires were relevant to the research projects conducted with 
many of the animal-based indices already routinely recorded within the scope of the 
research. However there was a general feeling that the time taken to undertake the 
assessment (approximately 1-2h) was too long. Nevertheless this effort is required in order 
to collect reliable data on welfare risks. 

This project recommends the use of the developed animal welfare monitoring protocol for 
sows and piglets in research settings to monitor and benchmark the welfare of animals in 
husbandry and housing systems under study in Pork CRC-funded projects. While this 
welfare assessment was based on scientifically validated indices, the project recommends 
that focus groups (involving representatives from industry, policy and research) are used to 
identify the indice scores within the acceptable ranges of welfare outcomes. The 
acceptable range of welfare outcomes for each indice can be further refined using in-
coming data from Pork CRC studies as they are assessed. 
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1. Introduction 

Increasing community concern about farm animal welfare has highlighted a need 
for a reliable, practical and repeatable method of welfare assessment.  Animal 
welfare is a multifaceted concept comprising both mental and physical components 
(Fraser, 1995), and consequently this has posed considerable challenges to the 
development of animal welfare monitoring and assessment protocols.   For a 
welfare monitoring system to be effective and acceptable by all key stakeholders 
(including industry, government, science, farmers, veterinarians, educators, and 
animal welfare groups), it must be able to measure broadly-accepted welfare 
indices in a way that is practical, reliable and repeatable.  Despite these 
challenges, a number of livestock welfare monitoring schemes have been 
developed, both in Australia and abroad, across a range of livestock industries 
(Barnett and Hemsworth, 2009). Many of these animal welfare monitoring schemes 
rely on a number of measures, with the majority based on simple measures of 
resource or management inputs but fewer animal-based measures. As a result, few 
of these monitoring schemes directly assess animal welfare outcomes (Barnett and 
Hemsworth, 2009; Rushen et al., 2011). For a monitoring scheme to be widely 
accepted and implemented, in practice it has to be developed and reported so that 
the general community, customers, and government authorities are confident that 
acceptable animal welfare standards are met. Despite this uncertainty around 
animal welfare assessment, animal welfare monitoring schemes are gaining some 
credence, based on their development and use, to verify animal welfare standards 
in the overall marketplace. Considerably more research, development, and 
education needs to be undertaken to demonstrate that the overall result is a real 
improvement in animal welfare, not just a paper trail. 

Some of the more recognised welfare monitoring schemes include those developed 
by the LayWel project (2006) and the Welfare Quality® project developed in the 
EU. Both schemes aimed to develop a standardised system for the assessment of 
animal welfare across a range of housing systems (Blokhuis et al. 2007; Blokhuis et 
al. 2010). While these welfare assessment tools have undeniable merit on farm, 
they may require some adaptation if they are to be useful in accurately assessing 
welfare in a research setting. For example, these assessments are often time 
consuming, taking anywhere up to 8 hours to complete in the case of the Welfare 
Quality® assessments (Blokhuis et al., 2010). Most assessments will assume that the 
animal has been, or will remain in its current housing arrangement for some time, 
while many research experiments may only be of short duration.  In addition, the 
developed assessment tools have been designed to assess animal welfare in 
commercial settings with large numbers of animals, and may need to be scaled 
down to assess animals in research facilities which may only house small numbers 
of animals or able to assess settings or research outcomes that may be atypical of 
commercial practices. In such situations, information pertaining to morbidity and 
mortality rates (commonly recorded in welfare monitoring schemes) can be swayed 
dramatically by singular events and therefore may not accurately reflect the 
welfare status of the experiment as a whole. 

This project aimed to develop and evaluate an assessment tool to monitor and 
benchmark the welfare of animals in the husbandry and housing systems under 
study in Pork CRC-funded projects. Following a comprehensive review of the 
literature a range of valid welfare indices were identified and the feasibility of 
their use in a research setting was examined. After further refinement and 
standardization, these welfare indices were used to form questionnaires to assess 
the welfare of research sows and their piglets and to determine the welfare risks 
associated with developing Pork CRC husbandry and housing systems. A welfare 
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assessment tool (in the form of a targeted questionnaire delivered to researchers) 
will be used to obtain basic information to calculate this index for sows and their 
piglets under study in Pork CRC. Thus husbandry and housing systems under study 
in Pork CRC-funded projects that pose pig welfare risk and consequently require 
further dedicated research to quantify the welfare risks can be identified. This will 
ensure that welfare consequences are recognised and addressed before results of 
new developments are extended out into the industry. In addition, this 
development with further refinement, may also be useful as a benchmarking 
system of animal welfare at an industry level. With national (e.g. National Animal 
Welfare RD&E Strategy, APL funded research) and international developments in 
the area of welfare assessment, this assessment tool can be continuously refined as 
our knowledge in this area improves and the data collected allow feedback on and 
review of the process. 

2. Methodology 

2.1. Review of current welfare assessment tools and identification of indices 
that could be used to identify welfare risks in pig husbandry and housing 
systems under study in Pork CRC. 

This involved a comprehensive review of the current international research and 
field developments to identify valid animal welfare indices which could be utilised 
in Pork CRC research programs to assess pig welfare. This exercise involved both a 
review of the literature and current field tools used in the pork and other livestock 
industries in Australia and abroad, and focus group discussions with researchers and 
industry personnel. The welfare indices reviewed included, but were not limited to 
mortality; morbidity; skin injuries; culls (due to fitness problems); and harmful, 
fear and pain behaviours. Furthermore, given that the assessment tool concerned 
sows and their piglets, the focus was placed on animal-based welfare indices, 
although a number of resource-based indicators were also considered. 

2.2. Development and refinement of animal welfare risk assessment 
questionnaires. 

Based on the review conducted in the first part of the project, two questionnaires 
(completed pre-experiment and mid-experiment) were developed which target the 
collection of the key welfare indices identified. These questionnaires were sent to 
research managers of 2 research and development units (Rivalea Australia and 
SARDI) currently running animal-based research projects that are funded by the 
Pork CRC, APL and relevant research institutes examining new husbandry and 
housing developments for the pork industry.  Researchers, with appropriate 
instruction, were required to answer a series of questions on the expected and 
observed welfare of sows and their piglets.  In addition to the completion of the 
questionnaires, primary investigators were also asked to provide feedback on the 
relevance and comprehensibility of the questionnaires via a feedback form  

Based on the results obtained and the feedback received from four researchers 
across the two research institutions, the questionnaires have been refined and 
adapted into two standard questionnaires. The first questionnaire will assess 
welfare risks associated with research projects at the proposal stage 
(Questionnaire 1), and is designed around resource based measures.  The other 
questionnaire, (Questionnaire 2), designed around animal based measures will 
evaluate the final welfare outcome of the research (both expected and unexpected 
across all treatments) at the end of the project or at significant milestones. The 
questionnaires are designed to be scored and the data collated in order to assess 
the welfare of the pigs according to the Industries welfare standards and the 
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parameters determined during the research projects developmental process. In 
essence the system could be used to categorize either the probability of a good or 
satisfactory welfare outcome or denote a medium to high risk of poor welfare. 
These questionnaires are designed to form part of the Pork CRC grant application 
and reporting process and will aid the Pork CRC in evaluating the potential and 
actual impact of its research on the welfare of the animals.  In addition to being 
able to monitor the welfare of sows and their piglets under study in the Pork CRC 
programs, this welfare assessment tool could be used to flag husbandry and housing 
systems (under study) that may pose a welfare risk (in which further targeted 
research is required), and also to identify welfare improvements. We expect that 
this system will be progressively refined and enhanced as both local and 
international knowledge on animal welfare monitoring develops and in time may be 
adapted to develop a welfare assessment system that could be used in commercial 
pork production. 

3. Outcomes 

In order to identify a list of welfare indices which could be combined to form the 
welfare assessment questionnaire for animals in research, Christina Ng, an AWSC 
Masters Student undertook four main processes and the outcomes were as follows: 

3.1. Comprehensive literature review (Appendix 1) 

The literature ranged from general pig welfare to more specific papers about each 
individual potential welfare measure, as well as analyses of existing assessment 
schemes, such as the Welfare Quality® document. Although this welfare 
assessment scheme was developed for gestating sows and lactating sows with 
litters, literature on other species, such as cattle, was also utilized.  

Traditionally, welfare assessment for both research and farms has been done via 
visual observations of the conditions animals live in and a general view of how the 
animal is coping; usually this is done without specific measures that can be 
validated and quantified (Barnett and Hemsworth 2009). Although widely used, this 
method can be unreliable as it can be greatly influenced by personal bias and 
emotion, especially where lack of proper training is received. Hence, results could 
vary substantially depending on the assessor. Alternatively, new methods of 
welfare assessment should highlight the importance of obtaining informative and 
objective, science-based information from animals themselves. Animal-based 
measures, otherwise known as performance criteria, can be separated into 3 
categories: 

i) Physiological measures 

The physiology of an animal is generally affected by stimuli in the external 
environment. Measures of this kind are usually representative of the 
presence of stress and level of stress experienced by the animal (Veissier 
and Forkman 2008). Heart rate changes and corticosteroid levels are some 
examples of physiological measures. 

ii) Physical measures 

Physical measures refer to the effects of stimuli on the body of the animal. 
This can include skin injuries (such as scratches) and diseases. They can be 
the direct result of negative stimuli on the animal and can vary in severity.    

iii) Behavioural (psychological) measures 

Although physical and physiological measures represent the body’s 
responses to stimuli in terms of its functioning, they do not represent 
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emotions or preferences (Veissier and Forkman 2008). Unlike the first two 
types, behavioural measures observe the animal’s body language, 
potentially as a representation of emotions or feelings; these types of 
measures usually have the most manifest symptoms (Candiani et al. 2008). 
Behaviours are translated into specific definitions (and sometimes included 
in an ethogram) that scientists can work with and accurately identify 
specific behaviours (Swanson 1995). Examples of behavioural measures 
include fear of humans, play behavior and stereotypic behavior.  

The European Union (EU) funded project, Welfare Quality ® is a scientifically based 
animal welfare scheme made for on-farm assessment. It is based on four main 
welfare principles, which through the use of both animal- and resource-based 
measures, determines key welfare criteria (Table 1).  

Table 1 - The 4 major principles and 12 criteria that (Welfare Quality® 2008) 

use to define their measures: 

Welfare Principles Welfare Criteria 

Good Feeding 
1 Absence of prolonged hunger 

2 Absence of prolonged thirst 

Good Housing 

3 Comfort around resting 

4 Thermal comfort 

5 Ease of movement 

Good Health 

6 Absence of injuries 

7 Absence of disease 

8 
Absence of pain induced by management 

procedures 

Appropriate behaviour 

9 Expression of social behaviours 

10 Expression of other behaviours 

11 Good human-animal relationship 

12 Positive emotional state 

 

This table is formed on the basis that poor feeding, housing and health as well as 

inappropriate behaviour, is unfavourable for the animal and should be mitigated, 

as much as possible. 

 

Ultimately, the main aim of the current project was to develop a list of feasible 

welfare assessment criteria to be used as part of two questionnaires capable of 

assessing the welfare of sows in research settings. Whilst animal-based measures 

provide a direct reflection of the animal’s welfare status, resource-based measures 

tend to indicate potential welfare implications  Thus, given the multi-faceted 

nature of animal welfare, it is essential that any assessment scheme includes both 

animal- and resource-based welfare measures. 

 

A total of 40 welfare measures were identified from the literature, from which 23 

were animal-based measures (Table 2) and 17 were resource-based criteria (Table 

3). The corresponding methodologies were collated together with the following 

information: 

- Validity of the measure and methods 

- Reliability 

- Feasibility 

- Potential advantages and/or issues 
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Table 2. Identified animal-based measures with corresponding welfare 

principles (refer to Table 1) and corresponding levels of validity, reliability and 

feasibility (? = measures that haven’t been tested for validity or reliability, L = 

low, M = medium, H = high; S = only for sows, P = only for piglets) 

Measure Welfare Principle 

(Table 1) 

Validity Reliability Feasibility 

Fear of humans Behaviour M M L - M 

StereotypiesS Behaviour M M M 

Play BehaviourP Behaviour M L – M M 

ApathyS Behaviour ? H L – M 

Agonistic Behaviour  Behaviour H H L 

Lying BehavioursS Behaviour M ? L 

Vocalisations  Behaviour M L L 

Body Condition Score (BCS)S Feeding H M - H M 

Tail lesions Health H H H 

Ear lesions Health H H H 

Vulva lesionsS Health H H H 

Body lesions Health H M M 

Pumping Health H M M 

Coughing  Health H ? H 

Sneezing Health H ?  H 

Lameness Health H M M 

Splay LegP Health M L - M M 

Reproduction issuesS Health M L L 

HuddlingS Housing L – M ? H 

Manure on body Housing M L – M  H 

Panting Housing M H H 

Foot/limb lesions Housing M - H H M 

BursitisS Housing L - M H H 

 

 

Table 3 - Selected resource-based measures with corresponding welfare 

principles (refer to Table 1) and corresponding levels of validity, reliability and 

feasibility (? = measures that haven’t been tested for validity or reliability, L = 

low, M = medium, H = high; S = only for sows, P = only for piglets) 

Measure 

Welfare 

Principle 

(Table 1) Validity Reliability Feasibility 
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Farmer’s/researchers attitudes Behaviour M – H M L 

Farmer’s/researchers handling Behaviour H L - M L 

Water supply Feeding H M H 

Age of weaningP Health M H H 

CastrationP Health M H H 

Farmer’s/researchers technical 

skills 
Health L M L 

Mortality Health M L – M H 

Morbidity Health M L – M H 

Nose ringingP Health M M H 

Tail dockingP Health M H H 

Teeth clipping/ grindingP Health M H H 

Bedding Housing M H H 

Cleanliness Housing M L - M H 

Environmental temperature Housing M H H 

Floor type Housing H H H 

Environmental Enrichment Housing M M H 

Space allowance Housing M H H 

3.2. Selection of the important welfare criteria (Appendix 2)  

From the 23 animal-based and 17 resource-based indices initially identified, those 
that appeared to be of higher importance in regards to their use in a welfare 
assessment scheme, were selected. This process required constant referral to 
existing literature found in step 1 (and if necessary acquiring new literature) as 
well as corresponding with relevant AWSC animal welfare scientists. It involved a 
process of rating the welfare criteria, based on the following (mostly obtained 
from Velarde and Geers (2007):  

 Validity: In general, low validity measures were excluded; lower validity 
basically means that the measure was interpreted as being non-
representative of welfare and any differences seen between studies 
wouldn’t necessarily be a difference in animal welfare between the two 
sites.  

 Reliability: Reliability wasn’t as heavily weighted with regards to the 
selection of measures to use because reliability can usually be increased 
simply by providing the assessor with strict and clear definitions. Also, 
some measures weren’t previously tested for inter- or intra-observer 
reliability, whereas most have been validated or had their feasibility 
assessed by experts in the field. 

 Feasibility: Although the time taken for each measure (and the number 
of animals possible in that time frame) was measured in the next step, 
it was important to know theoretically, how long certain measures 
would take. For instance, behaviour measures are generally more time 
consuming and hence, it would not be practical to include a large 
number of them in the assessment. Especially when some of those could 
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be replaced with measures that are more efficient (and perhaps more 
valid too) e.g. aggressive behaviour can be replaced with tail, ear, vulva 
and body lesions.  

Both animal-based measures and resource-based criteria were subjected to review 
after the literature search and reduced or adjusted if necessary.  Due to feasibility 
limitations, the maximum amount of animal-based measures was set to be no more 
than 10 to 15. The number of design criteria however wasn’t restricted, as these 
data are generally quick to collect. Ultimately the aim was to include as many 
design criteria as possible so that the animal-based measures could be properly 
supported or explained if necessary. For instance, observations of any stereotypy 
may be explained by the presence of any environmental enrichment.  

It was important during this process to consider the welfare principles and criteria 
set out in the Welfare Quality® document (Table 1) and ensure that there was a 
relatively even spread across all principles as to avoid bias towards one area of 
welfare. Also note that indoor housing was the setting that was used throughout 
this study. Some measures may not be applicable for outdoor systems as there are 
significant differences between the two systems. Outdoor housed pigs generally 
have access to mud and wallowing holes, lower population density, and ability to 
perform some natural behaviours, such as foraging (Bonde and Sørensen 2004). 

Of the 23 animal-based measures, nine were selected for inclusion in the 
questionnaire due to their medium to high (M-H) validity, reliability, and 
feasibility. These indices were: 

 Fear of humans 

 BCS 

 Lameness 

 Bursitis 

 Injury score (ear, tail, leg/feet, body, and vylva lesions) 

 Stereotypies 

 Panting 

 Manure on body 

 Play behavior 

The resourced-based measures Retained for use in the questionnaire included; 

 Ventilation  

 Housing type  

 Water supply  

 Age of weaning 

 Castration  

 Ammonia level 

 Mortality  

 Morbidity 

 Cleaning routine 

 Tail docking 

 Teeth clipping/grinding 

 Bedding, 

 Environmental temperature 

 Floor type 

 Environmental enrichment 

 Space allowance 
3.3. Feasibility testing at research settings (Appendix 3) 
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Reliability is harder to analyze as it requires large amounts of work over longer 
periods of time and statistical analysis, hence on-farm testing will involve 
commenting only on feasibility and decisions based on reliability will come from 
previous conclusions drawn by different animal welfare groups/studies. 

Testing of measures on farm was done with lactating sows, piglets and gestating 
sows that were part of ongoing, AWSC research projects (already with animal 
ethics approval). Any necessary handling for this project was considered part of the 
normal daily care and monitoring of the animals. Actual results of the welfare 
assessment will not be included as part of this report.  

Feasibility obtained from previous literature was already taken into account in step 
1 to develop the list of measures. But it is essential that before an assessment 
scheme can be implemented for a particular context, in this case for animals in 
research (to be carried out by researchers) that it must be feasible within the 
context of those settings. Another important aspect is that the researcher may not 
have much or any experience with welfare measures; this limits the complexity of 
the assessment and measures. Comments about the feasibility from the person 
assessing/observer would contribute to the final decision about which welfare 
parameters to use; these included: 

 Time taken 

 Ease of taking the measure 

 Whether there was the need for method adjustments 

 Limitations 

Unfortunately due to the lack of research being conducted at the time of data 
collection, as well as the time constraint for the project, only two farm 
assessments were carried out for this project. The ultimate goal of these farm 
visits was to assess the feasibility of taking the measures in research settings. The 
data sheets for each index are located in Appendix 5.  

Site 1 (VIC) 

This farm is a small family-owned piggery located in central Victoria. The 
research being undertaken there at the time of visit was investigating the 
differences in the health and behaviour of lactating sows and piglets 
(Landrace x Large White) in 2 different systems: lactating pens (dimensions: 
1.8m x 2.5m) vs lactating crates (1.9m x 0.6m). Altogether, the study used 
8 sows (4 in each system) with about nine to ten piglets in each litter. The 
farm was visited on the 24th of September 2012, with the actual assessment 
commencing at approximately 10:30h.  

Site 2 (NSW) 

This farm is a large commercial farm located in New South Wales. A total of 
60 gestating sows (Landrace x Large White) were under study in 6 separate 
pens (i.e. 10 sows per pen) with a space allowance of 1.8m2 per sow. The 
study aimed to improve the knowledge of sow behaviour as well as improve 
sow welfare in group housing. The welfare assessment was carried out on 
the 2nd of October 2012 at 12:00h. 

3.4. Review of findings from the farm visits (Appendix 4)  

This step involved reviewing the results from visits to the two research settings and 
incorporating any findings into the list of measures by adding, excluding or 
changing the methods, if necessary for any of the measures.  This also included the 
process of making any adjustments to the welfare assessment in between the two 
visits. While none of the measures were excluded from the final assessment 
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protocol, modifications were made to the methods of some of the measures in 
order to make them more applicable to a range of research/farm settings or to 
improve the quality of the information gathered. For example, in the fear of 
humans assessment it was noted that some sows appeared not to notice the 
presence of the observer, or may be lying down at the beginning of the test, and a 
lack of withdrawal response in this case may not be a true indication of a lack of 
fear of the human.  In an attempt to standardize this, an extra step was added to 
the method of assessment which included making the sows aware of the presence 
of the human observer by walking up and down the aisle in front of the sows 
immediately prior to the test.   It was also noted, that while bursitis was fairly easy 
to notice, a scale of recording is necessary to distinguish the severity of the 
condition. As a result the measure includes a count of large vs small bursae. Body 
condition scores were difficult to determine visually, and thus an extra step 
involving palpation of the sows back was added to the methods. A full list of 
indices used and modifications suggested is available in appendix 4, original and 
adjusted data collection sheets available in appendix 5.  In addition to these 
modifications, the importance of timing of the assessment in relation to the sow 
alertness and distractions in the environment was also noted.  

Based on these findings and subsequent adjustments, an appropriate on-location 
assessment methodology for each of the welfare indices, identified during 
Christina’s Masters project, was determined and a comprehensive protocol, 
capable of assessing the welfare of sows and piglets in research settings, was 
developed. 

3.5. Feedback from Primary Investigators 

The developed animal welfare monitoring protocol for sows and piglets in research 
settings was circulated to research managers of 2 research and development units 
(Rivalea Australia and SARDI) currently running research projects that are funded 
by the Pork CRC, APL and relevant research institutes. A total 4 investigators of 
current animal-based research projects examining new husbandry and housing 
developments for gestating and lactating sows with their litters the pork industry 
responded.  Researchers were instructed to use the protocol to assess the expected 
(Questionnaire 1) and observed (Questionnaire 2) welfare of the animals. Following 
completion of the questionnaires, participants were asked to complete a feedback 
form (Appendix 6) in order to determine their views on the relevance and 
comprehensibility of the questionnaires. The resulting feedback from the primary 
investigators (n=4) was considered and the appropriate amendments were made to 
the animal welfare monitoring protocol for sows and piglets in research settings. 
Examples of the feedback and subsequent protocol amendments are as follows. 

Primary investigators predominantly reported a clear understanding of the 
questionnaires and the instructions provided in the protocol. The feedback 
supplied resulted in some minor modifications to the instructions, for example 
clarification of the observer’s position in relation to the pen and the recording of 
the frequency of behaviours when measuring stereotypies was provided in the 
methodology. The order of assessment for the animal-based indices was also added 
to the protocol. In addition, the questionnaires were amended to include the 
observation time required for stereotypic behaviour assessment and the recording 
of piglet age for play behaviour.  

The welfare indices were reportedly both feasible and practical, i.e. researchers 
found the indices to be relatively easy to apply. It was reported though, that in 
some instances certain animal-based measures may be inappropriate for the type 
of research being conducted and as a result may not be able to be performed; for 
example, at the time of assessment farrowing sows were unable to be removed 



 

10 | P a g e  

 

from their farrowing crates to perform the lameness test. Thus, during the 
developmental stage of the research project the milestone welfare assessments 
(performed during the period of time at which the research is being conducted) 
could be scheduled at a point of time which limits any potential disruption to the 
animals and the research being undertaken; for example, in reproductive studies 
milestone assessment should be conducted outside of the period of time in which 
farrowing occurs.  

Feedback suggested that all primary investigators found the questions in 
Questionnaire 1 to be relevant to their research. Furthermore, the animal-based 
welfare indices were reportedly already routinely recorded within the scope of the 
research in the majority of studies. When feedback was sought regarding the 
duration of the assessment, primary investigators tended to suggest that the time 
taken to complete both questionnaires was too long. In addition, reducing the 
complexity (i.e. fear of humans) of the measures and the time required to perform 
the welfare assessment were commonly reported when suggestions for 
improvements were sought. The methodologies employed for each welfare 
assessment index included in the protocol have been scientifically validated, and 
as a result any modifications to the measures in order to simplify or reduce the 
duration of the assessment would require further research. Furthermore, as 
researchers gain greater experience with the protocol and its application, it would 
be expected that the time taken to perform and their perception of the complexity 
of the measures should both decrease.  

3.6. The Animal welfare monitoring protocol for sows and piglets in research 
settings (Appendix 7). 

The animal welfare monitoring protocol for sows and piglets in research settings 
(Appendix 7), was developed to be employed to monitor and benchmark the 
welfare of animals in the husbandry and housing systems under study in Pork CRC-
funded projects, and to determine the welfare risks associated with developing 
Pork CRC husbandry and housing systems, was the major outcome of the current 
study. The protocol consists of two questionnaires; Questionnaire 1 concerns 
environmental/resource–based measures and is designed primarily to be used pre-
experiment to identify welfare-risks, and Questionnaire 2 consists of animal-based 
indices and is intended to be used during and post-experiment to monitor and 
benchmark the welfare of the animals across all treatments under study. The 
questionnaire 2 is designed to be performed by a single investigator and should 
take no more than 2 hours to complete. The developed animal welfare monitoring 
protocol will measure a range of validated welfare indices, allowing the index 
scores to be compared to Industry standards for animal welfare, in order to 
determine and assess the welfare status of sows and piglets in research settings. 

4. Application of Research  

The current project developed an assessment protocol with the ability to monitor 
and benchmark the welfare of animals in the husbandry and housing systems under 
study in Pork CRC-funded projects, and to determine the welfare risks associated 
with developing Pork CRC husbandry and housing systems. Such assessment, in the 
form of a targeted questionnaire delivered to researchers, can be used to obtain 
basic information to calculate a welfare index for sows and their piglets under 
study in the Pork CRC. As a result, the opportunity exists to identify husbandry and 
housing systems under study in Pork CRC-funded projects that may pose a potential 
risk to pig welfare, and therefore require further dedicated research to quantify 
these risks. This will ensure that welfare consequences are recognised and 
addressed before results of new developments are extended out into the industry. 
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In addition, with further refinement, this assessment protocol may also be useful 
as a benchmarking system of animal welfare at an industry level. 

5. Conclusion  

The project provided a comprehensive review of the literature concerning current 
animal welfare assessment tools, the identification of valid welfare indices 
appropriate for sows and piglets, and the examination of the feasibility of the 
selected welfare indices in a research setting. The identified welfare indices were 
refined and standardized, which enabled the development of a reliable, practical 
and feasible protocol capable of assessing the welfare of sows and their piglets in 
husbandry and housing systems under study in Pork CRC-funded research projects. 
The final outcomes of this project have the potential to be used both in future 
animal welfare research and in the development of animal welfare assessment 
protocols suitable for the use on-farm in Australia. 

6. Limitations/Risks  

The animal welfare monitoring protocol for sows and piglets in research settings 
(Appendix 7) will require routine refinement based on current research, knowledge 
and feedback, in order to ensure the welfare of the animal under study in Pork 
CRC-funded projects is appropriately managed. 

7. Recommendations  

The current project recommendations for the use of the developed animal welfare 

monitoring protocol are twofold: 

1. Focus group discussions (involving representatives from industry, policy 

and research) are recommended to identify the indice scores within the 

acceptable ranges of welfare outcomes assessed in the animal welfare 

monitoring protocol for sows and piglets in research settings (Appendix 

7). 

2. Secondly, ongoing data collection from Pork CRC studies assessed using 

this animal welfare monitoring protocol, as well as the literature, can 

be used to update the acceptable range of welfare outcomes 

determined in the focus groups discussions.   

Furthermore, as national (e.g. National Animal Welfare RD&E Strategy) and 

international developments in the area of welfare assessment occur and our 

knowledge in this area improves, continuous refinement of the protocol would be 

recommended. The data collected during the application of the protocol in Pork 

CRC-funded projects will also allow feedback on and review of the process. 
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Appendix 1 

Literature Review 

Christina Ng 

1. Animal Welfare 

Animal welfare refers to the physical and psychological wellbeing of animals and is thought 

to be representative of the animals’ ability to cope with its environment (Candiani et al., 

2008; Dawkins, 2004). From this definition, good welfare is achieved when the animal is 

comfortable in its environment and is coping well. Hence poor welfare can result in costs to 

the animals’ health, reproduction, growth and could inevitably result in the death of an animal 

(Barnett and Hemsworth, 2009). The use of animals and the practices involved with 

respective industries can potentially influence the animal’s welfare state, either positively or 

negatively. For example, negative handling by humans has been shown to result in high stress 

responses in pigs In addition, D’Souza et al. (1998a, 1998b) found that there was a decrease 

of meat quality due to adverse handling of pigs just prior to slaughter.  

 

There are three concepts that make up the definition of animal welfare (Barnett and 

Hemsworth, 2009): 

i) Functioning-based concept: The animal’s ability to adapt to its environment in 

terms of its behaviour physiology and health. Responses to the environment 

include not only behaviour and physiological responses but also fitness 

consequences such as growth, reproduction injury and health. 

ii) Affective states: The emotions and feelings an animal has. It is believe that these 

emotions, present in higher order beings have evolved for specific situations; 

negative emotions are thought to be useful for “need situations” while positive 

states are involved with “opportunity situations”.  

iii) Natural behaviour: The animal’s ability to perform natural and normal 

behaviours; that is the animal should be allowed to perform behaviours that are 

normally seen in the wild and are considered “natural” for the species. However, 

the view of letting animals express the full repertoire of behaviours that are seen 

in the wild, is potentially a tricky concept as a lot of wild behaviours have 

adapted from life-and-death situations, which are obviously quite stressful events. 

Also, some behaviours, which are considered “natural” are usually unwanted and 

sometimes bred out of the animal (depending on the genetic component of that 

trait). For example, aggression in sows is unfavourable because it can potentially 

result in numerous and serious injuries to both the aggressive sow and submissive 

one. 
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Although in theory, all 3 concepts are important for animal welfare, i) and iii) are the easiest 

to quantify whereas emotions and feelings are generally subjective and the definition of 

certain animal emotions are based on human perceptions or research on human emotions 

(Spinka, 2012). The issue with the expression of natural behaviours however, is that there is 

no unified opinion on exactly which behaviours actually fit into the category of “normal”.  

 

Ultimately, the overall principles needed to promote good or improved animal welfare are: 

minimised stress and negative states, maximise positive states, ensure animals can adapt or 

cope, provide the opportunity for normal behaviours to be displayed via providing a natural 

environment (Hemsworth, 2007). 

Impact of Public Opinion 

In the last 15 years, the welfare of animals used in both production and research have gained 

more interest from the Australian public due to increasing awareness of the welfare issues 

highlighted by animal rights and animal welfare groups, such as the RSPCA and Animals 

Australia. The presentation of this information is usually expressed via visually confronting 

advertisements and criticism of the industry (Animals Australia, 2012). However, it is not 

necessarily the actual use of the animals but rather the nature of that use, the purpose and 

finally, how well animals are cared for while in that environment, which is challenged.  

 

Due to increasing concern from the Australian public for the welfare of production animals 

(especially intensively farmed ones), the industry has had to accommodate. One of the most 

recent controversies was about gestation and farrowing crates/stalls; these were opposed to 

because of the animals’ inability to turn around or move around or interact with conspecifics. 

As a consequence, Coles made a statement in 2010, that none of their Coles-branded pig meat 

products would come from farms that still utilised stalls (Coles, 2010). Following on from 

that, Australia Pork Limited (APL) and farmers decided on voluntarily phasing out gestation 

stalls by 2017. 

 

These changes to the housing systems of farms affect the type of research being done with 

pigs, especially production and welfare-related work. For instance, the move from gestation 

stalls to group housing has instigated research in the area of comparing those two systems. 

Hence public opinion on farming systems does greatly affect the welfare of animals in 

research as well. Also, the responsibility of a production animal’s health and wellbeing is 

normally seen as the farmer’s responsibility; this view is often shared by the public, animal 

welfare scientists and sometimes, farmers themselves. It is reasonable to expect that the 
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researchers involved or in charge of a study, hold the responsibility for the care and 

maintenance of research animals.  

Australian Standards and Legislation 

Due to Australia’s constitutional arrangement, the individual states and territories are 

responsible for creating and enforcing their own standards and legislation. For the overall 

use/ownership of animals in Australia, there is a model code of practice for the welfare of 

animals; these are adopted to different extents by the separate states. Work is underway 

however, as part of the Australian Animal Welfare Strategy (AAWS) to convert the national 

model code into standards and guidelines specific for certain species and industries. There is 

already a national model code specifically for pigs: The Australian Model Code of Practice 

for the Welfare of Animals – Pigs (3rd edition, 2008). 

 

The following act and codes of practice are relevant for pigs being used for research in 

Victoria. 

i) Prevention of Cruelty to Animals Act (POCTA): contains the Codes of Practice 

ii) Australian Code of Practice for the care and use of animals for scientific purposes 

(7th edition 2004) 

iii) Victorian Standards and Guidelines for the Welfare of Pigs – based on the Model 

Code. 

iv) Livestock Management Act (2010) 

 

Although ii) and iv) are more relevant to the welfare of pigs in production than research, it is 

still relevant to consider this legislation as it provides information about the minimum 

requirements set by the government; it is also important to note that some pig research does 

take place on farms. 

 

The national and state legislation set the basic standards by which people responsible for pig’s 

welfare must adhere to, but there is no state or national assessment of welfare for pigs in 

Australia for research settings. Largely, the standards and legislation surrounding the use of 

animals is ruled by the views of the public, which accounts for differences in legislation 

surrounding pets vs. farm animals. But another aspect of legislation implementation is the 

feasibility for farmers and the procedures, which they require to run operations of the farm 

smoothly. The priority given to respective welfare issues in the industry are often given via 

the concerns of the public.  

 



 

20 | P a g e  

 

Measuring Welfare 

Traditionally, welfare assessment for both research and farms has been done via visual 

observations of the conditions animals live in and a general view of how the animal is coping; 

usually this is done without specific measures that can be validated and quantified (Barnett 

and Hemsworth, 2009). Although widely used, this method can be unreliable as it can be 

greatly influenced by personal bias and emotion, especially where lack of proper training is 

received. Hence, results could vary substantially depending on the assessor. Alternatively, 

new methods of welfare assessment should highlight the important of obtaining informative 

and objective, science-based information from animals themselves, in regards to their welfare. 

Animal-based measures, otherwise known as performance criteria, can be separated into 3 

categories: 

 

i) Physiological measures 

The physiology of an animal is generally affected by stimuli in the external environment. 

Measures of this kind are usually representative of the presence of stress and level of stress 

experienced by the animal (Veissier and Forkman, 2008). Heart rate changes and 

corticosteroid levels are some examples of physiological measures. 

 

ii) Physical measures 

Physical measures refer to the effects of stimuli on the body of the animal. This can include 

skin injuries (such as scratches) and diseases. They can be the direct result of negative stimuli 

on the animal and can vary in severity.    

 

iii) Behavioural (psychological) measures 

Although physical and physiological measures represent the body’s responses to stimuli in 

terms of its functioning, they do not represent emotions or preferences (Veissier and 

Forkman, 2008). Unlike the first two types, behavioural measures observe the animal’s body 

language, potentially as a representation of emotions or feelings; these types of measures 

usually have the most manifest symptoms (Candiani et al., 2008). Behaviours are translated 

into specific definitions (and sometimes included in an ethogram) that scientists can work 

with and accurately identify specific behaviours (Swanson, 1995).  

 

So, because animal welfare is a multi-faceted area, it is essential that three of the above 

measures are included, where possible, in any assessment scheme. Some downsides to the use 

of performance criteria is that they are usually relatively time-consuming or not feasible and 

the exact cause for that behaviour is difficult to identify. So, some resource-based measures, 
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otherwise known as design criteria are used (Waiblinger et al., 2001). Design criteria 

however, are often criticised because of the low validity; this is due to the indirect nature of 

how they affect and interact with the animal as well as other criteria (Knierim and Winckler, 

2009).  

 

The main concerns with any welfare assessment scheme are (Knierim and Winckler, 2009): 

- Selection of criteria is adequate (and valid) 

- Methods chosen are appropriate within the context 

- Proper aggregation of all the measures into an overall assessment 

- How to manage the issues and constraints, such as time. 

 

Australia’s Welfare Assessment Schemes 

There are two major farm auditing schemes for pig production in Australia.  

 

Firstly, the Australian Pork Industry Quality Assurance Program (APIQ) (APIQ 2012), which 

is owned and managed by the APL, covers a range of key areas of pig production: 

management, food safety, animal welfare, biosecurity and traceability. In particular, the 

animal welfare section has the following standards by which producers must abide by:  

- Proper planning and contingency arrangements 

- Staff training/competency 

- Appropriate facilities and environmental protection – meets model codes 

- Adequate food/water 

- Routine health and husbandry checks 

- Euthanasia - meets model codes 

These however do not consider all aspects of animal welfare nor do they include actual 

observations of the animals. 

 

The second is the RSPCA approved farming scheme for production animals, which is animal-

based but can be fairly subjective and biased, as it doesn’t incorporate a science-based 

approach. Instead, it lists criteria by which the farms must adhere to in order to obtain the 

RSPCA approved farming stamp. For example, “Farrowing accommodation must provide 

sufficient and suitable bedding material. This includes an appropriate material (e.g. dry straw) 

to enable nest building behaviour” (RSPCA 2011).  

 

Ideally, if the main aim of a welfare assessment scheme is to monitor and assess the welfare 

of the animals as compared to the sole purpose of assuring the product quality for customers, 
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it should scientifically and accurately measure aspects of the animal’s physiology and 

behaviour.  A science-based approach also allows for all types of housing and management to 

be assessed objectively. 

Europe: Welfare Quality® 

The European Union (EU) funded project, Welfare Quality ® is a scientifically based welfare 

scheme made for on-farm assessment. It incorporates 28 animal-based measures designed 

specifically for sows and piglets. They developed a list of welfare principles which address a 

key welfare question (Table 1) as well as specific criteria.  

 

Table 1. The 4 major principles and 12 criteria that (Welfare Quality® 2008) use to define 

their measures: 

Welfare Principles Welfare Criteria 

Good Feeding 
1 Absence of prolonged hunger 

2 Absence of prolonged thirst 

Good Housing 

3 Comfort around resting 

4 Thermal comfort 

5 Ease of movement 

Good Health 

6 Absence of injuries 

7 Absence of disease 

8 
Absence of pain induced by management 

procedures 

Appropriate behaviour 

9 Expression of social behaviours 

10 Expression of other behaviours 

11 Good human-animal relationship 

12 Positive emotional state 

 

This table is formed on the basis that poor feeding, housing and health as well as 

inappropriate behaviour, is unfavourable for the animal and should be mitigated, as much as 

possible. 

 

The measures that fit into the Good Feeding principle are in some way associated with the 

way the animals are fed and their health status relating to their diet. There are many different 

types of diets as well as feeding methods, which can either positively or adversely affect their 

health (Millet et al., 2005; Scott et al., 2007). Good Health measures can assess the degree to 

which animal welfare is impaired; this can be determined by the presence of disease and/or 
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injuries. Poor health generally infers poor welfare. The housing of sows can vary 

considerably from the type of housing used to the presence of bedding (Spoolder et al., 2009). 

Measures that relate to housing (Good Housing) can represent the level of comfort an animal 

experiences while living in that housing system and can have effects on health measures, such 

as lameness. Appropriate behaviour includes the ability to perform appropriate social 

behaviour and the level of fear in the presence of humans as well as indications of positive 

emotions. 

 

Research Settings 

There are particular differences between the use of animals in production systems versus that 

in research settings, that need to be acknowledged: 

- Animals in research settings can be subjected to a number of different treatments 

- There are generally less animals (in one repetition) 

- The animals are usually kept for much shorter periods of time 

- Usually only involves one or two production stages at any one time  

- Research staff have different levels of experience 

- The overall objective of the research can affect the degree to which animals can be 

monitored or treated 

 

Ultimately, the main aim of this project was to develop a list of feasible welfare assessment 

criteria to be used as part of a questionnaire for researchers, in research settings. One of the 

most important factors in choosing measures to include into this assessment is that they must 

be relatively representative of the welfare status of the animal. This research will potentially 

be the start of animal welfare research involved in developing an Australian welfare 

assessment scheme that can be set up for pigs in research settings as well as an on-farm 

assessment scheme. 

 

2. Animal Welfare Assessment in a Research Setting 

Since it is not possible to ask animals how they think or feel, as is possible with human 

beings, physiological and behavioural indicators give researchers the best inference of their 

emotions (Veissier and Forkman, 2008). Animal-based measures are preferred for animal 

welfare assessment schemes as they are a direct reflection of the animal’s physiological and 

behavioural state. In other words, resource-based measures tend only to indicate potential 

welfare implications rather than the actual welfare status of the animals at the time of 



 

24 | P a g e  

 

assessment, e.g. instead of assuming that concrete flooring increases the chance of leg and 

foot injuries or bursitis, measure the actual prevalence of those injuries.  

 

As mentioned previously, it is also important to try and include different performance criteria 

from each of the welfare principles and if possible, try and include physiological, physical 

and behavioural measures. Most physiological measures, such as changes in the level of 

cortisol/corticosteroid and catecholamines have proven to be significant indicators of stress 

and therefore are important with respect to animal welfare. For in situ assessments for 

research animals, methods such as blood sampling and even heart rate monitoring, may not be 

feasible due to both impracticality and costs. 

 

Selecting Measures 

Validity, reliability and feasibility are three concepts that are important to consider when 

selecting measures to use in an assessment scheme. The majority of the measures listed in 

Table 2 have already been validated to a certain extent and so existing literature will be 

referenced. Reliability tests usually require a considerable amount of time and there is the 

need to take the measures across different individuals/assessors. These concepts are defined 

as: 

 

Validity: how relevant the measure is with regard to representing the welfare of the animal 

i.e. is the presence of that behaviour indicative of an impact on welfare. 

 

Reliability: consistency of the result – this can be divided into 3 parts: 

- Inter-observer reliability: across different observers 

- Intra-observer: same observer but across different times/animals 

- Sensitivity of the measure 

 

Feasibility: how easy it is to take the measure with regards to: 

- Time taken (the shorter the time, the higher the feasibility) 

- Effort needed (more effort needed, the lower the feasibility) 

- Method (easier the method to understand, the higher the feasibility) 

 

A total of 40 measures were identified from the literature, from which 23 animal-based 

measures (Table 2) and 17 were resource and management criteria (Table 3). The majority of 

these measures were initially obtained either from Velarde and Geers (2007) or Welfare 

Quality® (2008). 
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Initial list of animal-based measures found 

Animal-based measures are generally considered to be the more important type of measure 

for a welfare assessment of this kind. A scientific-based approach needs to have objective and 

accurate measures that test the welfare of the animal directly; this is a much more reliable 

approach as it eliminates most of the subjectivity and bias.  

 

Table 2. List of animal-based measures for Step 1 with corresponding welfare 

principles (refer to Table 1) and corresponding levels of validity, reliability and 

feasibility (? = measures that haven’t been tested for validity or reliability, L = low, M 

= medium, H = high; 
S
 = only for sows, 

P 
=

 
only for piglets) 

Measure Welfare 

Principle (Table 

1) 

Validity Reliability Feasibility 

Fear of humans Behaviour M M L - M 

Stereotypies
S
 Behaviour M M M 

Play Behaviour
P
 Behaviour M L – M M 

Apathy
S
 Behaviour ? H L – M 

Agonistic Behaviour  Behaviour H H L 

Lying Behaviours
S
 Behaviour M ? L 

Vocalisations  Behaviour M L L 

Body Condition Score (BCS)
S
 Feeding H M - H M 

Tail lesions Health H H H 

Ear lesions Health H H H 

Vulva lesions
S
 Health H H H 

Body lesions Health H M M 

Pumping Health H M M 

Coughing  Health H ? H 

Sneezing Health H ?  H 

Lameness Health H M M 

Splay Leg
P
 Health M L - M M 

Reproduction issues
S
 Health M L L 

Huddling
S
 Housing L – M ? H 

Manure on body Housing M L – M  H 

Panting Housing M H H 
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Measure Welfare 

Principle (Table 

1) 

Validity Reliability Feasibility 

Foot/limb lesions Housing M - H H M 

Bursitis
S
 Housing L - M H H 

 

Behaviour Measures 

Behaviours, in general, have medium to high validity, depending on each individual measure. 

They are also generally more difficult to standardize (even with training of observers) hence 

where there is a strong correlation between behaviour and a health/physiological trait, the 

latter should be chosen (e.g. Tail biting behaviour is generally time consuming; tail lesions 

can instead be counted). Some measures, such as lying behaviour only have medium validity 

because it doesn’t necessarily reflect whether the animal’s welfare is compromised.  The 

reliability on the other hand varies from low to medium, but can sometimes be easily 

improved by properly and carefully defining each behaviour (and perhaps using an 

ethogram). 

 

The fear of humans test is otherwise known as the approach, avoidance or response test 

depending on the method used. WQ ® differentiates the difference between stalls and group 

housing with slightly different methods for each. The main aim for this measure is to assess 

the human-animal relationship (HAR), otherwise known as the human-animal interaction 

(HAI); these are affected by the attitudes and empathy of the farmers and stockpersons 

towards animals (Hanna, Sneddon and Beattie 2009). The way the animals are handled by 

farmers or researchers, can have either have significant detrimental or positive effects on the 

animals health, production and overall welfare (Hemsworthet al., 1986; Hemsworth et al. 

2002). 

 

Stereotypies are defined as the repetitive and invariant set of behaviours that appear to serve 

no function for the animal (Barnett et al., 2001; Millet et al., 2005; Wechsler, 1995). The 

presence of stereotypies usually indicate or are interpreted as a negative behaviour caused by 

restrictions of space and feeding (Gardner, 2000). Stereotypies can also be interpreted as a 

coping mechanism for animals in restricted conditions (Rushen, 2003) and the presence of 

such behaviours may actually mean that the animal is coping with the situation to which they 

are faced, though many might argue that putting them in an environment in which they are 

restricted is negative to their welfare in the first place. Pig stereotypies include: bar biting, 

chain biting, sham chewing, trough-drinker biting, tongue rolling, teeth grinding, floor licking 

and a digging action (leg).  
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Play behaviour in piglets is seen as a positive indicator for welfare. Basically if there is some 

play behaviour seen in piglets, it is deduced that they are coping and faring well in the 

environment (Silerova et al., 2010); increases in health and wellbeing can result in increased 

play of piglets. This is because play behaviours theoretically, only occur when animals are 

physically and environmentally safe and their primary needs are satisfied (Kittawornrat and 

Zimmerman, 2010; Silerova et al., 2010). Engaging in play requires energy expenditure, time 

and possibly physical risks (Dobao et al., 1984/85), hence it makes sense that animals would 

only partake in play if their environment is relatively risk-free. Play is usually only used as a 

measure for piglets or young pigs, not sows because they don’t tend to engage in play 

behaviour and that there is a decrease in play behaviour with increasing age (Bolhuis et al., 

2005). Individual behaviours which can be included as general piglet play are: hops, 

scampers, running, chasing, pivot, paw, flop and head toss. The definition of play behaviour 

can differ between different studies but generally involves the piglet engaging in one of those 

previously mentioned individual behaviours either by itself, with another piglet or with the 

sow. Some studies group fighting behaviour with play behaviour (Hohenshell et al., 2000), 

while others mention that play behaviour becomes fighting if biting occurs (Arey and Sancha, 

1996; Chaloupkova et al., 2007; Devillers and Farmer, 2009), even head knocks 

(Chaloupkova et al., 2007; Yuan et al., 2004) or pushing (Hessel et al., 2006; Mason et al., 

2003).  

 

Apathy is mentioned in Velarde and Geers (2007) and described as the animal being in an 

uninterested and “depressed” mood. Millet et al. (2005) describes the dog sitting position of a 

pig as a display of apathy.  

 

Agonistic behaviour or aggressive behaviour is a major problem in sow group housing. This 

is becoming an even larger problem now, with the shifts from stalls and individual housing to 

groups. In the wild, sows form small groups in which a hierarchy is initially determined. 

Aggression may be a normal part of sorting the herd’s dominance order and hierarchy (as 

well as maintaining it) (Melotti et al., 2011). Therefore, it is an important sow behaviour, but 

can cause considerable damage to the animal. The observation of agonistic and aggressive 

behaviours, like many other behaviours can be considerably time consuming. Instead, these 

effects can be measured via injury scoring; skin injuries on different sections of the sows’ 

body will give us an indication of the amount of aggressive/agonistic interactions received by 

sows (Spoolder et al., 2009). Also, the measure of injury score has greater validity as it 

directly tells us the damage inflicted and presumably, some degree of pain. Hence, it is an 
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important aspect in welfare to think about especially since group housing is on an increase in 

both research and pig production. 

 

Lying behaviour can include the patterns of standing up and lying down a sow performs as 

well as location, posture and duration of laying (Velarde and Geers, 2007). Studies have 

shown that pigs lie for up to 75% of their daily budget, hence the effects of lying can be 

important (Ekkel et al., 2003). However, the observation of lying behaviour can be 

particularly time consuming and not necessarily confer anything about the welfare of the 

animal, hence the medium validity and low feasibility (with reliability not yet researched). 

 

Vocalizations have been shown to convey certain information, such as a sow conveying to her 

piglet about the availability of milk (Marchant et al., 2001). The assessment of vocalizations 

usually occurs through the use of specialized equipment and analysis. This however has low 

feasibility for use in an assessment scheme as not all studies (if any) will have access to this 

equipment.  

Feeding Measures 

Body Condition Score (BCS) provides an assessment  of the sow’s body as measured by 

either a solely visual scoring system or the more common scoring system, which uses both 

visual and palpations on the back of the sow (both done via a 5 scale score – Figure 1) (Maes 

et al., 2004). It is related to the amount of back fat found in the sow; however instead of 

measuring back fat on live animals, which is based on a single parameter and requires 

relatively expensive equipment, palpating the sow’s back has been shown to provide an 

accurate representation of the animal’s overall condition. It is highly valid for the health of 

the animal and BCS scores of 1 and 5, although uncommon, have been found to detrimentally 

affect litter size compared to sows with normal BCSs (Machebe et al., 2012). 
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Figure 1. BCS score guide for both visual and touch method (Image sourced from 

http://www.surinfarm.com/body%20condition.htm) 

 

 

Health Measures 

A lot of the lesions listed in Table 2 are related to some form of aggression. Tail lesions and 

ear lesions are the result of tail biting and ear biting respectively. Vulva lesions typically 

occur in particular feeding systems, where animals feeding typically have their behinds facing 

another sow; hence, vulvas can be the target or feeding aggression. Body lesions can occur 

either due to poor or inadequate housing or as a direct result of sows fighting (shoulder 

pushing, bites, thrashes against each other).  

 

Lameness shows high validity because a lot of an animal’s daily activities are dependent on 

its ability to walk. Lameness can be caused by a variety of different causes, such as lying for 

long periods of time and lack of use of the limbs or severe cuts around the legs or feet. If a 

sow is lame she might be unable to eat and drink (especially in group situations) and her 

welfare can be severely compromised. Lesions seem to be one of the main causes for 

lameness in sows and vice versa. If a sow is lying more often, she can develop more limb 

lesions (KilBride et al., 2009a). The same relationship between lesions and lameness has been 

found in cattle (Whay et al., 2003). 

 

Pumping is defined as “laboured breathing” in the Welfare Quality® (2008) and although 

they do mention the rising and falling of the chest, there is some room for variation between 

observers and what they believe is actually heavy breathing.  
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Coughing and sneezing pigs can be interpreted as having potentially poor welfare; it is 

assumed that poor air quality of their living areas can be responsible for bringing on 

respiratory diseases, but studies on this are limited and there is no clear association so far 

(Done et al., 2005). In general, it is known that humans are affected by high dust levels and it 

has been found that chronic exposure to pollutants in livestock buildings does affect the 

health of stockpeople (Donham et al., 1995). 

 

Splay leg (piglets) is a post-congenital condition that occurs soon after birth where either the 

front or back pair of limbs splay out or all four legs splay out (often called “stars”) (White, 

2012). The condition isn’t fatal, but mortalities can occur because the piglets have trouble 

suckling or have can’t move away quickly enough and get crushed by the sow. 

 

Reproduction issues are important issues for both gestating and lactating sows.  These can 

include mastitis and metritis as well as infertility (Straw et al., 2006; Velarde and Geers, 

2007). Not only is the welfare of both sows and piglets (Edwards, 2002) at risk but the sow’s 

ability reproduce and piglet survival rates are also an important production factor for farms. 

The reliability of this measure is low because there is a large range of different reproduction 

issues that are difficult to identify for somebody with an untrained eye. Training can improve 

the reliability but this decreases the feasibility of this measure given the extra time and labour 

required.  

 

 

Housing Measures 

Huddling is the behaviour of pigs grouping together and its purpose is to decrease the heat 

loss for the animal during cold temperatures. This adaptation is particular important for 

piglets and young pigs (McInnes and Blackshaw, 1984). In Welfare Quality® (2008) the 

absence of huddling is assumed to be a positive welfare indicator, but cold animals huddling 

should be interpreted as a coping mechanism to warm themselves up. Huddling is also quite 

common in piglets so the presence of huddling most likely wouldn’t be a negative behaviour 

(hence the low validity) It is usually defined as pigs that are lying with at least 50% of their 

body in contact with another pig (Hillman et al., 2004). 

 

Manure on body is considered a housing measure because it gives assessors an idea of how 

well the living area of the pig is cleaned. Cleanliness (Table 3) is an associated measure, but 

unfortunately can be manipulated prior to assessment via cleaning the area, whereas the actual 

dirtiness throughout the period of the study can be more representative. While this is less of 

an issue for research settings than on farms, it is still something that should be considered.  
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Manure on the body of the animals otherwise called dirtiness is usually ranked via judging the 

percentage of the body that is covered with manure; Goossens et al. (2008) and Temple et al. 

(2011) use a 3 point scale (0 – 2) with different percentages. This has low to medium 

reliability because it requires some subjectivity as to determining the percentage of body 

covered with manure and medium validity because it doesn’t necessary translate to poor 

welfare (as pigs tend to wallow); instead it serves as more of a representative measure for the 

cleanliness of the area.  

 

Panting is defined as a thermoregulation behaviour to cool down pigs when the environment 

is too hot (Anonymous, 2001) although panting doesn’t occur in pigs as much as it does with 

other species, such as dogs. Welfare Quality® (2008) defines panting as rapid breathing with 

short gasps (Dalmau et al., 2009); this definition can be subjective at times as to what exactly 

is rapid breathing and can potentially be confused with pumping.  

 

Foot and limb lesions are related to housing because it is usually the result of the flooring of 

their living area. Piglets in particular can get their feet stuck in slats, if the voids are too large. 

Particular slats however, have their advantages in that the material results in less abrasions 

than concrete (KilBride et al., 2009b). The lesions themselves most likely cause some level of 

pain for the sows or piglets and can be even more detrimental to welfare if they lead to other 

conditions, such as bursitis and lameness (possibly even leading to death/euthanasia). It is 

also important to note that the requirements for sows differ from those of the piglets; that is, a 

certain floor type can be adequate for piglets but not for sows (KilBride et al., 2009a). It is 

clear that there is an association of foot and limb lesions with the flooring of indoor systems, 

as pigs housed outdoors frequently show less prevalence of the lesions (KilBride et al., 

2009a). Hence, the amount of foot/limb lesions can tell the assessor whether the animal is 

inadequately housed. 

 

Bursitis is caused by constant pressure of lying (KilBride et al., 2009a) and trauma to pressure 

points of the sow or piglet; these points are generally where the skin is overlaying a bony 

prominence (ThePigSite, 2012). The covering of the bone (periosteum) reacts to the pressure 

by creating more bone, which in turn causes swelling and the growth of extra skin until there 

is a prominent bump. Increased weight of the animal can increase the presence of individual 

bursae on the legs of the animal (KilBride et al., 2009a; ThePigSite, 2012). Deep bedding has 

been found to decrease the prevalence of bursitis (when compared to concrete/slatted 

flooring) (KilBride et al., 2009a). Although this measure has medium validity, it can present 

to the assessor whether or not the housing or flooring is adequate. 
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 Initial list of resource/management-based measures found 

Design criteria are used where animal-based ones cannot be. They also provide important 

supporting information, which can explain certain results from animal measures. All of the 

following resource-based measures in Table 3 have a high feasibility because they are 

generally easy to take or observe and some can quickly be obtained from the researchers 

records.   

 

Table 3. List of resource or management-based measures for Step 1 with 

corresponding welfare principles (refer to Table 1) and corresponding levels of 

validity, reliability and feasibility (? = measures that haven’t been tested for validity 

or reliability, L = low, M = medium, H = high; 
S
 = only for sows, 

P 
=

 
only for piglets) 

Measure 

Welfare Principle 

(Table 1) Validity Reliability Feasibility 

Farmer’s/researchers attitudes Behaviour M – H M L 

Farmer’s/researchers handling Behaviour H L - M L 

Water supply Feeding H M H 

Farmer’s/researchers technical 

skills 
Health L M L 

Tail docking
P
 Health M H H 

Teeth clipping/ grindingP Health M H H 

Castration
P
 Health M H H 

Nose ringing
P
 Health M M H 

Age of weaning
P
 Health M H H 

Mortality Health M L – M H 

Morbidity Health M L – M H 

Bedding Housing M H H 

Cleanliness Housing M L - M H 

Environmental temperature Housing M H H 

Floor type Housing H H H 

Environmental Enrichment Housing M M H 

Space allowance Housing M H H 

 

Behaviour Measures 

Farmer’s/Researchers attitudes and handling is seen as an important factor in ensuring the 

welfare animals in their care. The attitudes towards the animal as well as their training (with 

regards to the attitudes conveyed to them) have proven to be an essential part of how the 
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animals are treated by that individual. In dairy cattle, milk yield has been found to increase, as 

a result of empathetic farmers (Kielland et al., 2010). Empathy can be a difficult aspect to 

judge, but methods such as the use questionnaires, asking farmers about their perceptions of 

the level of suffering/pain an animal is experiencing, has been proven to be effective. Another 

study looking at stockpeople handling pigs at abattoirs, showed that certain attitudes and 

personality attributes were correlated to the person’s behaviour towards pigs (Hemsworth et 

al., 1994). That is, the more positive a person’s attitude is (or the more empathy), the better 

the behaviour shown to the pigs (which then translates to the handling of the animal).   

 

Initiatives by leading animal welfare scientists, has resulted in a large proportion of 

Australia’s farmers/stockpeople being properly informed and trained (with regards to animal 

handling and attitudes towards animals). Prohand is an initiative developed by Hemsworth 

and Coleman, which aims to train stockpeople in terms of providing them with information 

about pigs (as well as other species), the importance of welfare and associated positive 

handling techniques and ultimately, instill proper treatment of animals (Australian Pork 

Limited 2012). 

 

Feeding Measures 

Water is extremely important for the health of an animal and ultimately for its survival. If 

water is not supplied at all times throughout the day, animals can become dehydrated (high 

validity). Another important aspect in regards to water supply is the risk of pathological 

infections due to dirty water (as a result of contamination with faeces, urine or sediment). It is 

important to monitor whether the water supply is free of contaminants.  

 

Health Measures 

In theory, the technical abilities of farmers, stockpersons and researchers are important as 

they relate to the competency of the individual with regards to specific equipment as well as 

handling of the animals. Lack of knowledge can result in inappropriate or inadequate animal 

welfare but it is not highly valid as a welfare measurement.  

 

Management techniques such as tail docking, teeth clipping, castration and nose ringing are 

included to represent the discomfort of handling and short-term pain (von Borell et al., 2009) 

related to the actual procedure. These methods are only ever done on piglets around a certain 

age depending on the individual farm, but legislation sets a maximum age; management 

techniques are normally done much earlier than what is suggested. Tail docking is conducted 

on farm as a method for either reducing or eliminating tail biting behaviours: it is thought to 

occur either as an aggressive behaviour or as a redirected behaviour due to inadequate feeding 
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or boredom (Keeling et al., 2012; Smulders et al., 2008). The actual method and whether 

analgesics or anaesthetics are used is also important: castration for example, has been shown 

to have varying effects on the piglets depending on whether it was done via a hot blade/knife 

versus immunocastration (von Borell et al., 2009). Procedures carried out with no anaesthesia 

have been found to increase the displays corresponding to pain i.e. increased 

vocalizations/screaming (von Borell et al. 2009) and behaviour changes (Llamas et al. 2008). 

The age of the animals is also important as Heinritzi et al.2006 (cited in von Borell et al., 

2009) found that wounds heal much faster at a younger age.  

 

Age of weaning has also been shown to have a significant effect on the health of piglets. 

Naturally, wild piglets will be weaned at a much older age, which can confer health benefits 

as well as behavioural ones.   

 

Mortality and morbidity rates are important in determining how many animals have died 

while the animal was part of the study. These however, may not be very reliable, as it does 

not include animals which were culled for any reason.  

 

Housing Measures 

Bedding and floor type are important in regards to the thermal and lying comfort of the 

animal as well as the potential injuries on the legs and feet of the sows and piglets that certain 

floor types can cause (Scott et al., 2007). Straw bedding is the most commonly used material 

and can infer positive health and behaviour in pigs. Heinonen et al. (2006) found fewer foot 

lesions with sows that were housed on straw bedding as compared to concrete and slatted 

flooring. Considering the animal’s emotions, preference tests have been used to show that 

pigs prefer straw bedding (sometimes as much as food) (Matthews and Ladewig, 1994). 

Ultimately, the inclusion of straw bedding can result in decrease leg and foot injuries, 

improved gait (Andersen et al., 1999), decreased prevalence of stereotypic behaviour (Barnett 

et al., 2001), increased activity/aggression but less injuries and less time spent searching for 

somewhere to lie (Sala n et al., 2002 cited in Spoolder et al. 2009). Some negatives 

associated with the inclusion of bedding are: overgrown hooves, where preventative measures 

aren’t particularly easy (Spoolder et al., 2009) and where bedding is wet, bacteria can 

proliferate and increase the sows’ risk of contracting diseases (Allen and Hinton, 1993).  

 

Victorian legislation has a minimum space allowance for group housed sows of 1.4m
2
 

(Victoria DPI, 2012). Studies looking at the optimal space allowance for pigs have found that 

an increased allowance can result in increased growth (Millet et al., 2005), decreased 

prevalence of aggression, less injuries, more opportunity for standing (less pressure sores) and 



 

35 | P a g e  

 

overall decreased stress (Spoolder et al., 2009). Barnett et al. (2001) suggests that 1.4 – 1.8m
2
 

is ideal but also that 3m
2
 space allowance, compared to 2m

2
, increase productivity; while 

Weng et al. (1998) proposes 2.4 – 3.6m
2
.  
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Appendix 2 

 

Identification and Refinement of Welfare Indices 

 

Although some of the measures were chosen based on the considerations of validity, 

reliability and feasibility together, others had to be included purely on the basis that it 

appeared to be important for assessing the welfare of the pigs (high validity) or had a specific 

cause that was essential to that principle. For instance, bursitis, despite the lower validity (as 

it has been found to not represent a high level of pain) can reflect poor flooring choices. 

Behaviour measures mostly have medium validity as it is difficult to say whether the 

behaviour is directly representative of the welfare status of an animal by itself, but is still an 

essential part of any welfare assessment. When these measures are used in conjunction either 

with other animal-based measures or resource-based ones, the overall validity of the 

assessment can be higher.  

 

i) Animal-based measures excluded 

The following animal-based measures were omitted from the list of measures at this step:  

 Apathy 

 Agonistic behavior 

 Lying behavior 

 Vocalizations 

 Pumping 

 Coughing 

 Sneezing 

 Splay leg 

 Reproductive issues 

 Huddling 

 

The reasons for these exclusions will now be discussed. 
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The measure of apathy can be particularly subjective and can be the result of human emotion 

and individual opinions on when an animal looks “depressed”. Hence, due its low reliability, 

it will be excluded from this welfare assessment. Agonistic behaviour, as mentioned 

previously, can be more easily (and reliably) measured by directly observing the number of 

lesions and injuries caused by aggression, such as ear, tail and vulva lesions. Because it is 

time consuming, like many other behavioural measures, lesion counts are much more reliable 

and feasible in theory. Lying behaviour can be particularly time consuming and not 

necessarily confer anything about the welfare of the animal (medium validity and low 

feasibility – Table 2). Also, it was important to consider that lactating sows tend to lie a lot in 

order to rest as well as let the piglets suckle.  

 

Studies looking into the vocalization of sows and piglets (Hillman et al., 2004; Marchant et 

al., 2001; von Borell et al., 2009), utilize specialized equipment in order to study the tone, 

pitch and volume of vocalizations made by sows and piglets. For a quick assessment, it is 

most likely that this kind of equipment will not be accessible to all researchers and cannot 

then, be standardized across different research settings. Hearing vocalizations without the 

assistance of equipment is possible, but the assessor would need to be highly trained in 

determining which vocalizations inferred which emotion/message and this is most likely not 

practical in an assessment scheme. 

 

Huddling is the adaptation of pigs to minimize heat loss from their skin’s surface via 

grouping together. Although it would be preferable if pigs weren’t subjected to cold 

temperatures and hence, need to huddle; it is unlikely that pigs in outdoor sheds/systems will 

not encounter periods of cold weather. Hence, this measure was excluded from the list. 

Although coughing and sneezing are included into the Welfare Quality document, there is a 

distinct lack of literature on these two conditions. It is most likely that these have low 

prevalence in the majority of systems.  Pumping is defined in the Welfare Quality® as 

“laboured breathing”; this definition would lead to too much variation i.e. low inter-observer 

reliability. For someone who is inexperienced with pigs, it can be difficult to determine what 

is normal and what is laboured breathing.  

 

Neurological, reproductive disorders/issues and splay leg (both suggested in the Welfare 

Quality® document) are generally too difficult to diagnose without expertise or clinical 

training. As mentioned previously, the training of researchers is not a feasible option. The 

exclusion of the health measures can result in some health problems not being picked up in an 

assessment scheme, but because of the issues with feasibility as well as reliability, it may be 
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better just to record whether the researchers have a primary veterinarian that they consult if 

any health implications arise.   

 

Qualitative Behaviour Assessment (QBA), which summarizes and combines the different 

aspects of an animal's behaviour, using both positive and negative descriptors such as `fearful' 

or `friendly', was not considered in the initial selection for several reasons and thus is not 

listed in Table 2. First, it is a relatively new measure of welfare and can be subjected to 

potential bias as it focuses more on what humans perceive the animal to be feeling (i.e. the 

animal’s mood) rather than the actual welfare of the animal; for this reason it has questionable 

validity (Knierim and Winckler, 2009). Second, the analysis needed after an assessment (ex 

situ) would require too much time for researchers to do, unless it was already part of their 

study. Finally, there are different methods of how to observe animals and the descriptions 

used. Mullan et al. (2011) used the QBA as an assessment for the mood of finishing pigs and 

found that it was possible for the observers to be biased towards the appearance of certain 

environmental enrichment at some of the 15 farms visited. They also suggest that the use of 

quicker, more accurate ways of assessing welfare should be used. Hence, QBA was not 

considered after the literature review was conducted.  

 

ii) Animal-based measures included 

The following animal-based measures were included from the list of measures at this step 

(refer to Table 4):  

 Fear of humans 

 BCS 

 Lameness 

 Bursitis 

 Injury score (ear, tail, leg/feet, body, and vylva lesions) 

 Stereotypies 

 Panting 

 Manure on body 

 Play behavior 
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Manure on body was chosen instead of the observation of whether or not the pen is clean; 

because the latter depends on the cleaning schedule of that research setting. If pens are of 

substantial dirtiness, the amount of manure on the body will be reflective of it. An outdoor 

study presents issues as, chances are the sows will be quite dirty (mud versus manure) and so 

it might actually be left out of an outdoor study assessment (depending on the design). It was 

important to incorporate at least one positive welfare indicator; in this case play behaviours. 

As mentioned previously, piglets tend to play only when stressors are mitigated/non-existent 

and their health is maximized. Hence if piglets play, we can assume that their welfare is 

adequate. Note also, that all the lesion measures were combined to create ‘injury score’. 

 

Ultimately, a medium to high validity, reliability and feasibility was required for animal-

based welfare measures to be retained for inclusion in the welfare assessment questionnaire.  

 

iii) Design criteria excluded 

The following resource/management-based measures were omitted from the list of measures 

at this step:  

 Farmer’s/researcher’s attitudes 

 Farmer’s/researcher’s technical skills 

 Farmer’s/researchers handling 

 Nose ringing 

 

Nose ringing was omitted because it is not normally practiced in Australia. The code of 

practice states that it should be avoided and if kept on pasture, providing foraging material to 

prevent excess rooting of the ground, is more advisable (Victoria DPI, 2012).  

 

Attitudes, technical skills and handling are not necessary measures for research settings; most 

studies use animals either on farm or from production facilities. Hence, most researchers are 

usually not responsible for the main caretaking duties of the animals or any negative handling 

that was done prior to the animals entering the research facility/study would be due to 

farmers. But, fear of humans can be used instead as a measure of how the animal perceives 

humans.  

 

The majority of the design criteria were left in the assessment; this is because most of them 

are quick to record or observe and hence, feasibility limits were not an issue.  
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iv) Design criteria included 

Some particular resource-based measures were also included after consultations: ammonia 

level, watering/feeding system, morbidity, environmental enrichment, ventilation, housing 

type, and cleaning routine. The total list of resource-based measures can be found in Table 5. 

 

Note that castration, age of weaning, tail docking and teeth grinding/clipping is only recorded 

if these techniques are performed on piglets, while those animals are part of the study i.e. if 

piglets were tail docked before being used in the study, don’t record anything.  

 

Ammonia level can be quite subjective as different individuals have different tolerances and 

sensitivity to the level of ammonia in the environment. It is likely that, if ammonia levels are 

high enough to the point where both human and animals are impaired; the majority of people 

will feel the effects of ammonia.  
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Appendix 3 

 

Feasibility Testing of Welfare Indices 

 

i) Site 1  

The overall assessment of lactating sows and their piglets took approximately 2 hours (1030 – 

1235 h). Lesion scoring took up majority of the time, about 50 minutes to an hour for 8 sows 

and 32 piglets.  

 

The assessment of feasibility resulted in the following issues/comments: 

- Fear of Humans was the first measure to be tested and proved to be quite challenging. 

The original method had to be adjusted on site. Initially, it was designed so that the 

assessor would stand 3m away (refer to Table 4 for method), but once entering the 

farm, it was clear that this was not possible as pens/crates were only 1m apart. Hence, 

approach started at 1m. The fear tests were also performed with piglets but the 

majority of them fled once a hand was placed into the pen. This test therefore may 

not be very discerning as the sudden appearance of the hand may be fear provoking 

for most.  

- Injury scoring may be difficult if it’s the first time someone is doing it (and doesn’t 

isolate ear, tail and vulva lesions). This measure took approximately 1.5 min/animal 

(note that piglets had to be marked).  

- While bursitis was fairly easy to notice, a scale of recording is necessary to 

distinguish the severity of the condition.   

- As predicted, it was difficult to find a time when the sow was standing for more than 

a few minutes. Most were inclined to lie in order to rest or let the piglets feed. This 

mostly impacted on the ability of the assessor to measure lameness, injury score and 

bursitis.  

- After injury scores were taken from piglets and sows, all of the sows except one were 

lying down and piglets were all suckling or sleeping. Due to this, stereotypies, 

panting and BCS were only measured on one sow.   And play behaviours were only 

observed in one litter. 

- Stereotypies: one minute of observation seemed very short, and although the sow just 

happened to bar bite in that time, it may result in a lot of other stereotypic behaviours 

being missed.  



 

42 | P a g e  

 

- Panting: Difficult to see the breaths via the flank (and should it be measured while 

the sow is lying or standing?) 

- BCS: visual observation is relatively difficult for an inexperienced assessor and can 

be prone to subjectivity, hence palpations are necessary.  

 

Overall, some changes to the methods could make the overall assessment more fluid and 

selecting a more appropriate time (just after morning feed) for the assessment to be carried 

out at may help as the sows may not be lying as much (and piglets not suckling to the same 

degree).  

 

Site 2 

Majority of the measures of gestating sows at this research site didn’t highlight any problems. 

Fear of humans however, proved difficult. Two methods were tested (refer to Table 4), one 

where the researcher would enter the pen (took about 4.5 minutes for 3 sows) and the other 

where observations made were just from the outside (took about 3 minutes for 3 sows).  Both 

methods presented the same problems: 

- Other sows in the group block the view of the focal sow (hence the sow may not be 

able to see the assessor and the human can’t see the sow) 

- When approaching, other sows interact  

- There needs to be a specific classification of “withdrawal” and “approach” – is the 

movement of the head away from the assessor, to be considered a withdrawal or no 

response? 

- Sows can be lying down and seem uninterested in any approach by the human 

Suggestion: maybe have the sows standing prior to the test  

Main problems are associated with the line of sight to the focal sow and getting the sow’s 

attention (but this could be due to the fact that the sows were used to the assessor and hence, 

not fearful). There was also a mention from the researcher, that there is the potential to 

include notes on how easily the sows reacted to injury scoring, but that could prove to be 

highly subjective.  

 

The new injury score sheet (which included recording of bursitis, BCS, manure on body and 

lameness; Appendix 5) seemed to be effective at reducing the overall time taken to do the 

assessment. A review of the injury score sheet highlighted the need to have a separate section 

for the udder and have both sides of the animal, instead of just one.  
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Appendix 4 

Review of Feasibility Testing Results & Finalisation of Questionnaires’ Welfare Indices 

 

Ultimately, after the assessment was carried out at the 2 research sites, there weren’t any 

measures which needed to be excluded but changes were made to the methods of some of the 

animal-based measures (Table 4). 

 

Table 4. List of animal-based measures selected at step 2 with original methods 

before step 3 as well as adjustments made in step 4 (the adjusted methods are not 

necessarily suggested for use).   

Measure Methods 

Original (Step 2) Adjusted (Steps 3/4) 

Fear of humans Response Test (farrowing 

crates/pens): Stand 3 m away from 

sow and take one step forward until 

2m away. At this point, record the 

response of the sow. Take another 

step forward until 1m and record 

response, then take one more step 

until 0.1m away from sow and again, 

record response. Then, reach hand out 

slowly as if to touch the sow and 

record response  

Responses are classified as: 

- Approach 

- Withdraw 

- No response 

Group pens  

1) Inside pen: 

Walk up and down aisle in front of 

the pen to get the attention of the 

sows (Clouard et al.2011). Then 

climb into the pen and go into the 

middle where a focal sow will be 

selected. There are then 3 steps of 

approach towards that sow at 

which there are 3 responses that 

can be recorded (approach, 

withdrawal, no response). If at any 

of the steps, the sow withdraws, the 

test is concluded 

 

 

 

2) Outside pen: 

Similar method to the above but 

there is no entering into the pen. 

After walking up and down aisle, 

the assessor will stand 1m away (at 

a default focal position for each 
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Measure Methods 

Original (Step 2) Adjusted (Steps 3/4) 

pen) and then approach to 0.5m 

and finally to the outside edge of 

the pen. Then, reach hand into the 

pen. At each of these points, a 

response will be recorded. Again, 

at the point of withdrawal, the test 

will stop. 

BCS Use a 0 – 5 visual scale (without need 

to touch sow; Figure 1) 

Use the common 0 - 5 scale 

method (Figure 1): visual 

observation and palpation on back 

of sow 

Bursitis Record the number of bursae seen at 

the sow’s pressure points 

Record number of small/large 

bursae seen on sow (pressure 

points) 

Lameness Have animals standing for at least 5-

10 minutes prior to assessing 

lameness. 

0 – no lameness 

1 – only 1 leg is lame (non-weight 

bearing) 

2 – more than 1 leg is lame (and the 

pig can’t really stand) 

Have animals standing for 5 

minutes (possibility of just a 

couple of minutes for sows that are 

lactating in individual pens/crates) 

prior to assessment. Scoring 

system is the same as the original 

method (0 – 2 scale)   

Injury Score Using the AWSC injury score sheet 

(Appendix II) 

Revised recording sheet for injury 

score: includes individual count of 

ear, tail, vulva, leg & foot 

lesions/skin injuries (considered 

separate body sections)  

Stereotypies Observe focal sow for 1 minute and note down any stereotypies seen (e.g. 

bar/chain biting, sham chewing)  

Panting Count the respiration rate of the 

sow/piglet by observing the flank 

(must be standing). Panting is when 

the RR > 55 breaths/min for piglets 

and RR > 29 breaths/min for sows 

Observe whether there is open 

mouth panting (yes/no)  
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Measure Methods 

Original (Step 2) Adjusted (Steps 3/4) 

Manure on body Sow: Record the degree of manure coverage on the sow’s body.  

0 – 0 to 5% coverage 

1 – 5% – 10% 

2 – 10% - 50% 

3 – > 50%  

Piglets: Degree of manure coverage. Scale is the same as the one above, 

except apply it for the coverage of all piglets in pen instead of individuals.  

Play Behaviours Observe overall play behaviour of the piglets in a pen noting the number of 

times specific interactions are seen e.g. piglet to sow interactions vs. 

individual play. Also included is the noting of how many piglets were 

inactive/suckling just prior to observation.  

 

Full instructions for the Fear of humans test in Table 4 (inside pen approach) for the assessor: 

 

Group-housed sows 

Walk up and down the aisle in front of the pen (that the focal sow is situated in) to alert the 

sow of your presence (Clouard et al., 2011). Then, climb into the pen (slowly/quietly so that it 

doesn’t startle the sows too much) and select a random sow somewhere in the middle of the 

pen - ensure that the sow is in a position where they can see you approaching (or manoeuvre 

to position yourself in sows’ view). This was adjusted from the Welfare Quality method. 

 

Stage 1 – Move to 0.5 m away from the focal sow and stand still but relaxed, with hands at 

side, for 10 seconds. If sow withdraws, stop the test and mark response as a withdrawal (W). 

If the sow has no response (N) or approaches (A) (mark which one on recording sheet), 

continue to stage 2. 

Stage 2 – Move towards sow (in front of the sow), stand still but relaxed, with hands at side, 

for 10 seconds. If sow withdraws, stop the test and mark response as a W. If the sow has no 

response or approaches, record N or A and continue to stage 3. 

Stage 3 – Reach out hand towards sow as if to touch her. If sow withdraws, mark the response 

as a W. If the sow approaches, mark an A on recording sheet – take note if the sow lets you 

make contact (put A (c) on the recording sheet). If the sow has no reaction, mark ‘N’. 

 

The animal’s level of fearfulness is dependent on the distance at which she flees/withdraws. 

 

No design criteria (Table 5) were added or changed after the on-location visits.  
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Table 5. List of resource-based measures selected for the assessment with relevant 

welfare principle, descriptions and methods. (
P
 = piglets only). 

Measure 

Welfare 

Principle 

(Table 1) 

Method/Description 

 

Ventilation Housing 
Describe the method of ventilation (eg. Automated, 

open windows etc.) 

Housing type 
Housing 

Type of housing e.g. farrowing crate, pen etc. 

 

Water supply Feeding Check that the water is free from faeces, urine, 

sediment or mould 

 

Age of weaning
P
 Health Age that piglets are weaned at and whether creep 

feeding (slowly increasing amount of solid foods) is 

used 

Castration
P
 Health Type of castration method used and whether they use 

of analgesics/anaesthetics 

Ammonia level  Housing The assessor/researcher steps into the research area and 

assesses whether their eyes/noses were burning from 

high levels of ammonia or not (needs to be done 

preferably, when first entering the area) 

Mortality Health Does the researcher record mortality? 

If so, number/frequency of mortalities and the cause 

(or obtain from farm’s records) 

Morbidity Health Does the researcher record morbidity? 

If so, rate/frequency of illnesses and note of what the 

diseases/sicknesses are. Include whether animals were 

excluded from the study due to health reasons? 

Cleaning routine Housing Details of how often the area is cleaned and the method 

of cleaning 

Tail docking
P
 Health Type of tail docking method used and whether they use 

of analgesics/anaesthetics 

Teeth clipping/ 

grinding
P
 

Health Type of teeth/grinding used and whether they use of 

analgesics/anaesthetics 

Bedding Housing Note whether any bedding is provided, and if so, what 
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Measure 

Welfare 

Principle 

(Table 1) 

Method/Description 

 

type 

Environmental 

temperature 

Housing Check temperature of room, if thermometers are 

established. Note if they aren’t.  

Floor type Housing Type of flooring 

Environmental 

Enrichment Housing 

Presence of any enrichment or recreation for sows or 

piglets and if so what type (and how often they are 

given) 

Space allowance Housing Space allowance and dimensions of the crate or pen. 
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Appendix 5 

 

Welfare Indice Data Collection Sheets 

 

Fear of Humans (sows)          

Record the ID of the sow (if applicable) and the type of housing each is kept in. Then at 

each step of the test, record either an A - approach, N - no response or W - withdrawal 

for the animals response (if applicable)  

                      

Sow 

no.  ID 

Crate/Pen 

no. 

Step  

Stage 1             

0.5m away 

Stage 2         

Front of sow 

Stage 3        

Hand approach Score 

1             

2                    

3                         

4             

5             

6             

 

 

 

 

 

 

 

 

 

 

Injury score (sows)  

 
Sow #:                            . Treatment:                        . 
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Date:                           . Pen:                     . Week:             . 

 

 

 

 
 

 

 

 

 

 

Adjusted Injury Score (sows) 

 

Sow #:                            . Treatment:                        .     

  

 

Date:                           . Pen:                     . Week: ___________      
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Stereotypies (sows) 

Record whether any of the following stereotypes are seen within 1 minute observation time per sow. 

Take down if the specific pens/crates that the sow is in, has anything in its environment which would 

lead to certain stereotypies e.g. loose chains(tick the appropriate box if a stereotypy is seen). 

Sow 

Sham 

chewing 

Bar 

biting 

Trough/ 

drinker 

biting 

Tongue 

Rolling 

Teeth 

Grinding 

Floor 

licking 

Digging 

action 

(leg) 

Chain 

chewing 

1         

2         

3         

 

Panting (sow)     

Observe whether the animal seems to be breathing heavily or is engaging in open mouth panting 

  (Y/N)   

Sow ID 

Heavy 

Breathing? 

Open Mouth 

Panting?   

1         

2         

3         

4         

 

 

Bursitis: 

Small  

Large 

 

BCS*: 

1      2      3      4      5   

 

Lameness*: 

0 1 2 
 
Manure on Body*: 

0         1           2          

3  

 
*Circle the relevant score for 

lameness and lesions 
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Play Behaviour (piglets) 

         

During a 1 minute period of observation, record the number of inactive pigs and no. of piglets that are suckling. If possible, during the period of observation, 

record down how many piglets you saw playing. Also record down the type of plays seen 

Definition: activity started by a hop, scamper, pivot, paw, flop and head toss; can be in combination or alone. Also may involve chasing (without biting) and can 

be either piglet to piglet, individual play or piglet to sow play.  

  (just prior to obs) (during obs) Type of play interaction   

Pen 

No. of 

piglets 

No. inactive 

piglets 

No. of 

suckling 

piglets 

No. of 

playing 

piglets Individual 

Piglet to 

Piglet 

Piglet to 

Sow 

General play 

behaviour 

present in pen?  

1                

2                  

3                  

4                  
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Housing Information        

Type of Housing  no.  Dimensions   Space Allowance 

 Farrowing crate          

             

 Farrowing pen          

              

 Group pen 
*
           

             

 Individually housed          

             

*
 If groups - how many animals per group?       

             

             

Floor Type      Bedding Type  

  (cross the relevant box) (cross if used)    

 Concrete (only)            

              

 Slatted (only)             

              

* Concrete w/ Slatted             

 * 

% 

Slatted?           

             

If Other, please list:                

             

Environmental 

Enrichment Yes   No       

             

  (cross the relevant box) Number/amount of enrichment  

 Bars                

             

 Chains               

             

 Straw                

             

Air Quality/Temperature         

Ammonia Levels          

Is there a strong smell of ammonia or a 

burning of the eyes/nose? 
 

yes 
  

 
no 
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Ventilation System/Method 

  e.g. auto air control or windows 

             

Environmental Temperature        

What is the average environmental temperature?    °C 

             

Maintenance           

Cleaning Schedule:         

Is the living area of sows cleaned regularly?      

 Yes    No          

             

If yes, how often? e.g. daily         

                     

                     

             

At what time/s of the day?         

                     

               

                     

             

What method of cleaning is employed?       

e.g. hosing/sweeping         

                     

               

                     

             

             

Management Information    

       

Age of weaning (if applicable)   

What is the age at which piglets are weaned?   

    

days 

old     

        

Is the creep feeding method used?    

 Yes   No     

Castration  (If applicable)   

Are the male piglets used in this 

study castrated?     

Yes   No       
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If yes, at what age?      

   days old    

If yes, what method is used?    

 Surgical castration     

  No analgesics/anesthetics     

  Local anesthetics/analgesics     

  General anesthetic/analgesics   

        

 Immunocastration      

 If other, please list:     

            

       

Tail Docking (If applicable)   

Do the piglets used in this study have their 

tails docked?    

Yes   No      

        

If yes, what method is used?    

           

       

Teeth grinding/clipping    

Is teeth grinding/clipping used during the study?  

Yes   No      

       

If yes, at what age does it occur?    

   

days 

old     

 

Feed/Water Information     

Watering System      

 (tick if applicable)      

 Trough         

 Nipple         

  How many nipples per pen?      

 Frost-free         

  how many waterers per pen?        

         

  If other, please list:          

         

Water Supply       

 Is the water clean and free from urine/faeces/mould/sediment? 
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 Adequate   Inadequate      

         

Feeding System 

(cross the appropriate 

boxes)    

 Group feeding      

  Ad libitum       

         

  Drop feeding       

       If other, please list: 

  Trough feeding         

           

 Individual Feeding        

  Ad libitum         

           

  Hand-dropped into pen/crate        

         

  Drop feeding       

         

  Electronic Sow Feeding (ESF)      

         

 If not ad libitum, at what times during day are the animals fed (i.e. how often)? 
 

Morbidity       

Is morbidity monitored?    

Yes   No       

        

If yes:       

List the sickness/illness present in the animals/study and how many animals 

found per that specific sickness as well as the method of dealing with it (e.g. 

treatment/separation)  

        

Sickness No. of animals found Method 

                

                

                

                

                

total        
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Exclusion from the study?    

Were there any animals that were excluded from the study (during the time of the study not so 

much before the study began?) 

Reason for 

exclusion No. of animals found Fate of animal excluded 

      

                

                

                

                

total        

Mortality       

Is mortality monitored?    

        

Yes   No       

        

If yes:       

List the causes of the mortalities and the number of animals for each cause.   

           

Cause of mortality No. of animals Other notes 

      

          

               

                

               

                

                

                

total        
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Appendix 6 

 

Feedback Form for Primary Investigators 

Pork CRC Animal Welfare Monitoring in Pig Research – Welfare Assessment 

 

Feedback Sheet  

 

Your assistance in completing and returning this feedback sheet enables refinement of this 

welfare assessment to ensure that the assessment is well directed, comprehensive and 

effective across different research projects.  

 

Location of study:___________________________________________________  

 

Date:_____________________________________________________________  

 

Please circle your response to the following questions:  

 

1. How easy were the instructions in the protocol to understand?   

 

Very easy             Very difficult 

 

       

      2.   How relevant were the questions in questionnaire 1 to your study? 

 

All relevant        None relevant  

 

 

  

 

3. How clear were the questionnaires?  

 

Very clear        Not at all clear 

  

 

. 

4. How easy were the animal based assessments to perform?  

 

Very easy        Very difficult 

  

 

 

  

5. How many of these indices do you routinely record in the scope of your research? 

 

All of the indices                                           None of the indices 
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     6. How reasonable was the duration of the assessment (Questionnaires 1 and 2)? 

 

Very reasonable                 Unreasonable 

 

 

 

     

      7. How long did it take you to complete the assessment (Questionnaires 1 and 2) 

 

 

 

 

 

 

       8. Suggestions for improvements -  
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Appendix 7  

The Animal welfare monitoring protocol for sows and piglets in research settings  

 
Introduction 

Increasing community concern about farm animal welfare has highlighted a need for a reliable, 

practical and repeatable method of welfare assessment.  Animal welfare is a multifaceted concept 

comprising both mental and physical components (Fraser, 1995), and consequently this has posed 

considerable challenges to the development of animal welfare monitoring and assessment protocols.   

For a welfare monitoring system to be effective and acceptable by all key stakeholders (including 

industry, government, science, farmers, veterinarians, educators, and animal welfare groups), it must 

be able to measure broadly-accepted welfare indices in a way that is practical, reliable and repeatable.   

 

This assessment tool was developed to both monitor the welfare of dry sows and parturient/lactating 

sows and their piglets in husbandry and housing systems under study in Pork CRC-funded projects 

and to assess the potential welfare implications of these systems. The assessment tool, in the form of 

two questionnaires, relies on both resource/management-based measures (e.g. mortality, morbidity, 

housing etc) and animal-based measures (e.g. fear of humans, body condition etc). 

 

The following document provides a guideline on how to perform the assessment.  It is important that 

this protocol is read thoroughly prior to commencing the assessment as some of the indices (in 

particular the animal based indices) can be influenced by the time spent by the assessor near the 

experimental animals e.g. Fear of humans. 

 

Questionnaire 1 - Resource/Environment-based Indices 

This questionnaire assesses the resource/environment based indices. One questionnaire should be 

completed per research project.   

Equipment required: Indoor/outdoor Thermometer (if not available, note in space provided) 

Indice Method/Description Score/Record 

Housing type Describe the type of housing employed, 

i.e. farrowing crate, farrowing pen, 

group-housing, individual housing, 

outdoor, other. 

 

 Housing system 

 

Indoor/outdoor   Note whether system is 
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Indice Method/Description Score/Record 

indoor or outdoor 

Space 

allowance 

Space allowance and dimensions of the 

crate or pen. 

 Space allowance 

Group size   Number of animals per pen 

Water supply 

 

 Describe the watering 

system; trough, nipple 

(number of nipples), frost-

free (number of waterers), 

other 

Clean water Check that the water is free from 

faeces, urine, sediment or mould 

 

 Clean, murky, presence of 

mould,  faeces, urine and/or 

sediment  

# of sows per 

drinker/trough   

 Number of sows per 

drinker/trough  

Floor type Describe the type of flooring i.e. full 

concrete, slates, metal grill etc 

 Type of flooring 

Bedding   Presence of bedding Y/N 

Bedding type 
Describe the type of bedding used if 

applicable 

 Type of bedding 

Environmental 

Enrichment 

Presence of any enrichment or 

recreation for sows or piglets and if so 

what type (and how often they are 

given) 

 Enrichment Y/N; type and 

frequency 

Environmental 

temperature 

Check temperature of room, if 

thermometers are established. Note if 

they aren’t.  

 Temperature 

Ventilation 

Describe the method of ventilation; for 

example, automated system, open 

windows, etc. 

 Ventilation system 
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Indice Method/Description Score/Record 

Cleaning 

frequency 
How often the area is cleaned  

 

Cleaning 

method 

Details of the method of cleaning. E.g. 

hosing, scraping 

 

Age of weaning Age that piglets are weaned at and 

whether creep feeding (slowly 

increasing amount of solid foods) is 

provided 

 Piglet age at weaning 

 Creep feeding: Y/N 

Tail docking 
Type of tail docking method used, if 

applicable, and whether they use of 

analgesics/anaesthetics 

 Tail docking method 

 Analgesics/anaesthetics: 

Y/N 

Teeth clipping/ 

grinding Type of teeth/grinding used, if 

applicable, and whether they use of 

analgesics/anaesthetics 

 Teeth clipping/grinding 

method 

 Analgesics/anaesthetics: 

Y/N 

Castration Type of castration method used and 

whether they use of 

analgesics/anaesthetics 

 Male piglets castrated: Y/N 

 Age at castration 

 Castration method; surgical 

(analgesic/anesthetic use) 

or immunocastration 

Mortality 
Does the researcher record mortality? 

If so, number/frequency of mortalities 

and the cause (or obtain from farm’s 

records), are these mortalities routinely 

reported to the ethics committee? 

 Mortality Y/N; number and 

cause 

 

 

 Reported Y/N 

Morbidity Does the researcher record morbidity? 

If so, rate/frequency of illnesses and 

note of what the diseases/sicknesses 

are. Include whether animals were 

 Morbidity Y/N; number 

and illness 
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Indice Method/Description Score/Record 

excluded from the study due to health 

reasons? 
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Questionnaire 1 Resource/Environment-based Indices Data Sheet 

Project:  

Date:  

# of sows in project total:  

 

# of experimental sows 

housed in facility at time of 

assessment:  

 

 
Housing: 

 Weaned sows Gestating Sows Lactating sows and their 

litters 

Housing type  

i.e. farrowing crate, 

farrowing pen, group-

housing, individual 

housing, other 

 

 

 

 

Indoor/outdoor    

Space allowance (m
2
/Sow)    

Group size (if applicable)    

Watering system  

Trough, nipple, frost-free, 

other  

 

 

 

Clean water: Check that 

the water is free from 

faeces, urine, sediment or 

mould 

 

 

 

# of drinkers/troughs per 

sow 

 
 

 

Floor type    

Bedding?    

Bedding type (if 

applicable) 

 
 

 

Environmental 

Enrichment 

   

 Weaned sows Gestating Sows Lactating sows and their 
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litters 

Environmental 

temperature 

 
 

 

Ventilation 

e.g. automated system, 

open windows, etc. 

 

 

 

Cleaning frequency    

Cleaning method    

 
Animal husbandry and management (from farm’s records): 

Age of weaning
 
(if applicable):   

Creep feeding:  Y  /  N 

 

Tail docking
 
method (if applicable):  

Analgesics/anaesthetics used:  Y  /  N 

 

Teeth clipping/grinding method (if applicable):  

Analgesics/anaesthetics used:  Y  /  N 

  

Age of castration (if applicable):  

Type of castration method used (if applicable):  

Analgesics/anaesthetics used: Y  /  N 

 

Is mortality recorded: Y  /  N 

If so, state the number/frequency of mortalities and the cause:  

 

Is mortality routinely reported?  

(i.e. to an animal ethics committee) 
Y  /  N 

Is morbidity recorded? Y  /  N 

If so, state the rate/frequency of illnesses and note of what the diseases/sicknesses are: 

 

Were these animals removed from the study due to health 

reasons? 
Y  /  N 
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Questionnaire 2 - Animal-Based Welfare Indices 

This questionnaire assesses the animal based indices. One questionnaire should be completed per 

animal.  A minimum of 20 animals should be individually assessed at random across all treatments. If 

the experiment involves fewer animals, all experimental animals should be assessed. Assessment 

should occur in the morning (when pigs are most active), at least 30 minutes after the scheduled 

feeding. 

Order of assessment 

1. Fear of Humans 

2. Condition scoring; the indices which concern the assessment of the animal’s body condition 

can be measure concurrently; Injury score, bursitis, and body condition score (BCS), 

3. Lameness score 

4. Stereotypic behaviour (abnormal behaviour) 

5. Panting 

6. Manure on Body 

7. Play Behaviour   

Equipment required: Stopwatch, scoring sheets, clipboard, pen 

Ammonia level 

The assessor/researcher steps into the research area and assesses whether their eyes/noses were 

burning from high levels of ammonia or not (needs to be done when first entering the area) 

 
Fear of Humans 
Parameter Fear of Humans (Group housing) 

Scope Animal-based indice: Group-housed Sows 

Methodology Measurement to be taken in home pen 

i. The observer will select a sow at random whilst outside the 

pen, then enter the home pen of grouped sows and quietly 

walk the perimeter at a steady pace, alerting the sows to their 

presence 

ii. Once back at the entry point the experimenter will remain 

stationary for 5 seconds to ensure the previously identified 

sow is aware of their presence.  

After 10 seconds the observer will quietly, slowly and steadily 

approach the chosen sow (previously identified) whilst maintaining 

visual contact indirectly (not staring), and attempt to stand within 

50cm of the snout of the sow for 30 seconds. If at any point the sow 

moves away from the experimenter due to interruption by another 

pen mate, with no signs of fear, the experimenter will follow the sow 

to another location and continue the test. If the sow withdraws due to 

perceived fear, the experimenter will stop and remain motionless for 

the remainder of the test (0-30s) to determine whether the sow will 

re-approach. to perceived fear, the experimenter will stop and remain 
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motionless for the remainder of the test (0-30s) to determine whether 

the sow will re-approach. 

i. The following observations on the pigs’ behaviour over 30 

seconds will be made; 

- the sow withdraws from the experimenter 

- distance between the sow and experimenter when the sow 

withdraws 

- the time taken by the sow to return  

- the time spent by the sow within a 50cm radius of the 

experimenter  

- no response or sow approaches observer (test concludes) 

ii. The observer exits the home pen and remains out of visual 

contact for a minimum of 5 minutes before beginning the test 

on another sow within the pen 
Scoring 0. No response or the sow approaches the observer (test concludes) 

1. The sow initially withdraws from apparent fear, then approaches 

the observer 

2. The sow withdraws from the observer (no re-approach) 

 
Parameter Fear of Humans (Farrowing pen/crate) 

Scope Animal-based indice: Individually-housed Sows 

Methodology Measurement to be taken in home pen 

i. The observer will walk up and down in front of the stalls to 

alert the sows to their presence 

ii. The observer will then move to the start position 

approximately 0.5m in front of the stall and remain 

motionless for 10 seconds 

iii. After 10 seconds the observer will quietly approach the sow 

in a slow steady pace whilst maintaining eye contact 

indrectly, not staring 

iv. Once at the head of the stall, the observer will slowly crouch 

down and remain motionless for 10 seconds 

v. After 10 seconds the observer will place a hand about 5cm 

adjacent to the snout of the sow and remain in this position 

for 30 seconds 

vi. The following behavioural observations will be measured; 

 sow withdraws from the approaching observer and/or 

approaching hand contact (tests concludes after 10 

seconds if the sow has not re-approached observer); 

distance between the sow and the observer when it 

starts to withdraw 

 sow initially withdraws from apparent fear, then 

approaches the observer 

 no response or sow approaches observer (test 

concludes) 
Scoring 0. No response or the sow approaches the observer  

1. The sow initially withdraws from apparent fear, then approaches 

the observer  
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2. The sow withdraws from the observer (no re-approach) 

 
Stereotypies 

Parameter Stereotypic behaviour 

Scope Animal-based indice: Sows  

Methodology Measurement to be taken in home pen 

i. Commence observation at least five minutes after entering the shed (to 

allow time for the animals to settle) 

ii. Observations should be made from outside the pen or at a minimum 

distance of 1m from the sow.  It is important that the pen/sow is 

approached in a slow, quiet manner so as to minimise sow disturbance. 

iii. Stereotypic behaviour is defined as a sequence of invariant motor acts, 

which provide no obvious gain. The stereotypic behaviours to be 

evaluated include; 

 sham chewing (where the sow has nothing in its mouth),  

 tongue rolling,  

 teeth grinding,  

 bar biting 

 trough/drinker biting  

 floor licking 

 digging action, and 

 chain chewing 

iv. Observe the identified sow for a period of one minute, recording the type 

of stereotypic behaviour performed, and the number of times the animal 

performed the behaviour  

Scoring  Record the type of stereotypic behaviour performed, and the number of 

times the animal performed the behaviour for each sow 

 
Play Behaviour 

Parameter Play Behaviour 

Scope Animal-based indice: Sows and piglets  

Methodology Measurement to be taken in home pen during an active period (at least 50% of the 

piglets are active). 

 Play behaviour is defined as an activity started by a hop, scamper, pivot, 

paw, flop or head toss; can be in combination or alone. Play behaviour 

may also involve chasing (without biting) and can be either piglet to 

piglet, individual play or piglet to sow play 
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v. Observations should be made from outside the pen or at a minimum 

distance of 1m from the sow.  It is important that the pen/sow is 

approached in a slow, quiet manner so as to minimise sow disturbance. 

i. Observe the behaviour of the piglets in the pen for a one minute time 

period and record the presence of play behaviour, the type of interaction 

and general piglet behaviour   

ii. Score piglet behaviour as detailed below 

Scoring  Number of piglets in the pen 

 Piglets engaging in general play behaviour: Y/N 

 Piglets engaging in individual play behaviour: Y/N 

 Piglets engaging in piglet-piglet play interactions: Y/N 

 Piglets engaging in piglet-sow play interactions: Y/N  

 The number of inactive piglets 

 The number of suckling piglets 

 The number of playing piglets 

 
Injury score 

Parameter Body lesion score (LS) 

Scope Animal-based indice: Sows and growers/finishers 

Methodology Measurement to be taken in home pen  

i. Ensure all pigs are standing  

ii. Wounds (type is described in the key) on the body are counted by 

observing both sides of the sow 

iii. The pig’s body is considered in eight separate body regions; 

1. Head 

2. Ears 

3. Shoulder section (neck and shoulders) 

4. Central section (flanks and back; back of shoulder to hind 

quarters) 

5. Causal section (hind quarters/rump) 

6. Tail 

7. Vulva 

8. Legs (fore and hind limbs) 
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Figure 2. The eight body regions of the pig requiring body lesion scoring (LS) 

iv. Assess each section of the pig’s body (Figure 2) for the number (count) of 

each of the different wound types described below   

Scoring A. Scratch (a linear abrasion made by drawing something pointed or rough 

across the skin) 

B. Abrasion (surface is rubbed off or or worn off by friction) on skin or 

crack in hoof 

C. Open cut on skin or broken hoof 

D. Old cut or scar 

E. Abscess 

 
Bursitis 

Parameter Bursitis 

Scope Animal-based indice: Sows  

Methodology Measurement to be taken in home pen 

i. Ensure all pigs are standing  

ii. Stand less than one meter away from the animal  

iii. Inspect the animal for evidence of bursae on both the fore and the hind 

limbs, paying particular attention to weight bearing points of the limbs, 

i.e. hocks 

iv. Bursae can be classified as following; 

 Small bursae: 1.5-5.0cm in diameter; comparable to a grape or 

walnut 

 Large bursae: 5.0-7.0cm in diameter; comparable to an orange 

v. Score the animal for the number of small and large bursae  

Scoring  Number of small bursae 

 Number of large bursae 

 
Panting 
Parameter Panting 
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Scope Animal-based indice: Sows  

Methodology Measurement to be taken in home pen 

i. Commence observation at least five minutes after entering the pen (to 

allow time for the animals to settle) 

ii. Observe the identified sow for a period of one minute for evidence of 

heavy breathing or open-mouthed panting  

Scoring  Heavy breathing: Y/N 

 Open-mouthed panting: Y/N 

 
Body Condition Scoring (BCS) 

Parameter Body Condition Score (BCS) 

Scope Animal-based indice: Sows 

Methodology Measurement to be taken in home pen  

i. Ensure all sows are standing 

ii. View the sow from behind and alongside; consider the visibility of the 

sow’s bones 

iii. Visually inspect and palpitate the sow’s spine, hip and pin bones 

iv. Assess the sow’s condition according to the classification described 

below and Figure 1 

Scoring 1. Emaciated – hips and spine are visually prominent; sow appears very thin 

2. Thin – hips and spine visible and are easily felt without pressure applied 

through the palm 

3. Ideal – hips and spine lack visual prominence and are only felt when pressure 

is applied though the palm 

4. Fat – hips and spine are not visible and cannot be felt when firm pressure is 

applied through the palm 

5. Overfat – hips and spine are heavily covered and cannot be felt even when 

pressure is applied with a single finger; sow appears visually obese 
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Figure 1. Guide for the visual and tactile body condition assessment in sows. 

Lameness 

Parameter Lameness (Group housing) 

Scope Animal-based indice: Group-housed Sows 

Methodology Measurement to be taken in home pen; lameness is visually 

examined by observing the locomotion of the animal 

 
i. Ensure all pigs have been standing for at least five minutes before 

observations commence  

ii. Observe the animal from in front, behind and alongside; whilst the animal 

is walking and standing still 

iii. Assess the pig’s gait according to the classification described below 

Scoring 0. Normal gait 

1. Lame/Irregular gait – an visible degree of difficulty in walking, a visible 

reluctance to bear weight on the affected limb but still using all four legs; 

swagger of caudal body while walking, shortened stride 

2. Non-weight bearing – no weight bearing on affected limb; total recumbency 

 

Parameter Lameness (Farrowing crate/pen) 

Scope Animal-based indice: Individually-housed Sows 

Methodology Sow is removed from the farrowing crate/pen and measurement is 

taken in a concrete hallway/isle; lameness is visually examined by 

observing the locomotion of the animal 

 
i. Allow the sow to walk freely for at least 30 meters before observations 

commence, in order to avoid confusion between stiffness, due to a lack of 

exercise, and a low degree of lameness  

ii. Observe the animal from in front, behind and alongside; whilst walking 

(at least 50 meters) and standing still in the corridor 

iii. Assess the pig’s gait according to the classification described below 

Scoring 0. Normal gait 

1. Lame/Irregular gait – an visible degree of difficulty in walking, a visible 

reluctance to bear weight on the affected limb but still using all four legs; 

swagger of caudal body while walking, shortened stride 

2. Non-weight bearing – no weight bearing on affected limb; total recumbency 
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Manure on Body 

Parameter Manure on Body 

Scope Animal-based indice: Sows (and piglets if applicable)  

Methodology Measurement to be taken in home pen 

i. Record the degree of manure coverage on the body of the identified 

animal 

 Sows and piglets to be scored 

ii. Score degree of manure coverage on the animal according to the 

classification described below 

Scoring 0. 0 – 5% body coverage 

1. 5 – 10% body coverage 

2. 10 – 50% body coverage 

3. > 50% body coverage 

 Piglets: average the individual piglet scores to provide an overage manure 

coverage score for piglets in the pen 
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Questionnaire 2 Animal-based Indices (1 per animal) Data Sheet 

Project:  

Date:  

Sow ID:  

Pen/Crate Number:  

Housing type:  

Ammonia level:     Burning eyes/nose?    Y / N  

 

Fear of Humans 

Sow 

Response 

Distance between sow 

and observer when 

withdrawal occurs 

Time taken for sow to 

approach or return 

Time the sow spends 

within a 50cm radius 

of the observer 

    

KEY: Sow Response 

3. No response or the sow approaches the observer 

4. The sow initially withdraws from apparent fear, then approaches the observer 

5. The sow withdraws from the observer (no reapproach) 

Stereotypies 

Sham 

chewing 

Tongue 

rolling 

Teeth 

grinding 

Bar 

biting 

Trough/drinker 

biting 

Floor 

licking 

Digging 

action 

Chain 

chewing 

        

KEY: observe animals for 60 seconds; tick the appropriate box if stereotypic behaviour is 

observed 

Play Behaviour 

Piglet Age: 

 (just prior to obs) (during obs) Type of play interaction  

No. of 

piglets 

No. 

inactive 

piglets 

No. of 

suckling 

piglets 

No. of 

playing 

piglets Individual 

Piglet 

to 

Piglet 

Piglet 

to 

Sow 

General 

play 

behaviour 

present in 

pen? 

              

Play: activity started by a hop, scamper, pivot, paw, flop and head toss; can be in 

combination or alone. Also may involve chasing (without biting) and can be either piglet to 

piglet, individual play or piglet to sow play. 
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Injury score, BCS, Lameness, Bursitis and Manure on Body 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
*Circle the relevant score for BCS, Lameness, Panting 

and Manure on Body 

 

 

 

 

Injuries Key: 
A. Scratch  

B. Abrasion on skin or crack on hoof  

C. Open cut on skin or broken hoof  

D. Old cut or scar  

E. Abscess  

 

 

Bursitis:  

Small:      .  Large:       .        

Panting 
Heavy breathing: Y / N 

Open-mouthed breathing: Y / N 

BCS*: 

1      2      3      4      5   

Lameness*: 

0 1 2 

Manure on Body*: 

0         1           2          3  

 



 

 1 

  


